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Research  Is  No  Cure-All 

One  of  the  recommendations  proposed  at  the 
Nebraska  home  economics  conference  was  that  re- 
search projects  be  set  up  to  try  to  solve  some  of  the 
communications  problems  that  are  bothering  home 
economists. 

We  don't  deny  that  such  problems  exist.  To  cite 
one  instance — it  must  be  very  frustrating  to  social 
welfare  workers  to  see  homemaken  from  disad- 
vantaged families  throw  away  free  packages  of  rice 
simply  because  they  didn't  know  what  it  was  or 
how  to  cook  it.  (This  incident  actually  happened  in 
one  Appalachia  region.) 

Nor  do  we  deny  the  efficacy  of  research.  Any 
science  journal  editor  worth  his  salt  generally  has  a 
healthy  respect  for  the  methods  of  science  and  for 
scientists  themselves.  Undoubtedly  some  of  the  prob- 
lems in  communication  do  need  the  benefit  of  a 
rational,  scientific  approach. 

But  the  point  your  Review  editor  wants  to  make 
is  that  home  economists  might  first  consider  some 
more  obvious  approaches  to  such  problems.  As  a 
starter,  we  suggest  tapping  the  resources  of  informa- 
tion departments  and  journalism  schools  in  land- 
grant  colleges.  Conceivably,  the  solution  to  some 
problems  might  turn  out  to  be  much  simpler  than 
one  would  realize.  In  other  words,  the  resource  of 
years  of  training  and  experience  in  methods  of  shar- 
ing new  ideas  with  the  rural  sector  could  turn  out 
to  be  a  right  handy  fountain  of  knowledge. 

Science  editors  have  long  advocated  the  follow- 
ing precept  to  scientists:  Decide  what  you  want  to 
say  and  then  say  it  as  simply  and  clearly  as  you  can. 
There  is  no  better  way  to  get  your  message  across. 
Of  course  the  trouble  is  that  some  scientists  refuse  to 
endure  the  supposed  indignity  of  clear  speech  and 
writing.  It  is  only  natural,  therefore,  when  scientists 
are  confronted  with  a  communication  barrier,  they 
sometimes  look  to  research  for  a  way  to  overcome 
it.  Some  do  nothing,  of  course,  and  are  content  to 
let  their  readers  and  listeners  remain  confused.  On 
that  basis,  then,  the  fact  that  home  economists 
recognize  a  problem  and  are  eager  to  do  some- 
thing about  it — this  is  a  commendable  attribute. — 
W.  W.  K. 
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AGRICULTURAL 
RESEARCH  AND 
DEVELOPMENT 


^^^^^  'In' 


by  the  Private  Sector  of  the  United  States 


H.  L.  WILCKE  and  H.  B.  SPRAGUE 


IT  is  common  knowledge  that  many  agricultural 
industries  conduct  research  on  agricultural  mat- 
ters to  meet  their  own  immediate  and  long  range 
needs.  In  addition  some  agricultural  associations 
and  institutes,  as  well  as  several  private  foundations, 
invest  some  of  their  resources  not  onlv  in  am- 
related  research  but  also  in  support  of  agricultural 
research  conducted  by  universities  and  the  U.S. 
Department  of  Agriculture.  What  has  not  been 
known  is  (a)  the  extent  or  volume  of  the  research 
effort  by  the  private  sector,  (b)  the  kinds  of  re- 
search and  development  undertaken,  and  {c)  the 
role  of  such  private  activities  in  relation  to  that 
accomplished  by  Federal  and  State  agencies.  More- 
over, there  was  scant  evidence  as  to  \vhat  the  private 
agencies  might  be  planning  in  the  future,  say,  up  to 
1975.  Now,  however,  as  a  result  of  a  natiomvide 
study  of  the  private  sector  of  the  United  States, 
much  more  knowledge  about  these  matters  has  be- 
come available.  This  article  summarizes  that  study, 
data  for  which  were  drawn  from  information  con- 
tributed directly  by  some  250  private  companies, 
associations,  institutes,  and  foundations. 

This  unique  study  of  the  private  sector  resulted 
from  a  request  by  the  Senate  Committee  on  Appro- 


priations in  early  1965  that  the  Secretary  of  Agri- 
culture establish  a  research  review  committee  to 
examine  fully  each  and  every  line  of  agricultural 
research  conducted  by  the  U.S.  Department  of  Agri- 
culture and  by  the  State  agricultural  experiment 
stations.  The  Secretary  and  the  Chairman  of  the 
Executive  Committee  of  the  National  Association 
of  State  Universities  and  Land  Grant  Colleges 
agreed  in  May  1965  that  the  study  should  be  con- 
ducted jointly.  A  joint  committee  of  six  from  USDA 
and  six  from  the  State  agricultural  experiment  sta- 
tions was  formed.  This  committee  recommended 
that  a  comparable  study  should  be  made  of  agri- 
cultural research  in  the  private  sector,  and  the 
Secretary  of  Agriculture  authorized  this  enlarge- 
ment of  the  original  directive. 

Upon  a  request  from  the  Joint  Committee,  the 
Agricultural  Research  Institute  (ARI)  agreed  to 
undertake  the  task  of  obtaining  the  desired  informa- 
tion from  all  private  sectors  of  the  economy  con- 
cerned with  agricultural  research.  A  special  com- 
mittee ^  composed  of  M.  B.  Gillis,  chairman,  S.  G. 


^  M.  B.  Gillis  (International  Minerals  &  Chemical  Corp.)  vice  president, 
ARI;  S.  G.  Younkin  (Campbell  Soup  Co.)  past  president,  ARI;  and 
H.  L.  Wilcke   (Ralston  Purina  Co.)   president,  ARI. 
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Younkin,  and  H.  L.  \Vilcke,  with  H.  B.  Sprague  as 
secretan-.  worked  closely  with  the  Joint  Committee 
in  drafting  a  questionnaire.  This  form  was  simpli- 
fied as  much  as  possible  in  an  effort  to  persuade 
organizations  to  respond,  but  it  followed  the  general 
features  of  the  questionnaires  which  the  Federal 
research  units  and  the  State  agricultural  experiment 
station  used  for  their  reports.  Recording  and  classify- 
ing the  information  from  both  public  and  private 
sectors  on  essentially  the  same  basis  would  therefore 
facilitate  direct  comparisons  and  e\aluations  from 
a  variety  of  approaches. 

The  committee  could  foresee  two  possible  ob- 
stacles to  obtaining  information  from  private  indus- 
try: {a)  the  understandable  reluctance  to  reveal 
information  that  might  compromise  the  programs 
of  any  individual  company  if  transmitted  to  its 
competitors^  and  {b)  the  mistrust  surrounding  the 
release  of  information  that  might  be  used  by  another 
government  agency  to  challenge  the  validity  of  re- 
ports submitted  to  comply  with  governmental  re- 
quirements. These  obstacles  were  partly  overcome 
by  the  nature  of  the  Agricultural  Research  Institute 
which  is  a  private,  nearly  autonomous,  organization 
affiliated  ^\•ith  the  National  Academy  of  Sciences — 
National  Research  Council,  but  having  no  connec- 
tion \vith  or  responsibility  to  any  branch  of  govern- 
ment. A  further  protection  to  responding  companies 
was  the  guarantee  that  all  reports,  upon  arrival, 
would  be  given  a  code  number  by  ARI,  and  that 
there  would  be  nothing  placed  on  any  report  that 
could  be  used  to  identify  the  source  of  the  informa- 
tion. The  Agricultural  Research  Institute  has  kept 
faith  on  this  promise  and  has  protected  the  identity 
of  all  reports. 


Compiling  the  Roster 

A  LIST  of  825  private  organizations  large  enough 
to  be  capable  of  significant  activity  in  agricultural 
research  and  development  was  compiled  from  avail- 
able directories,  trade  associations  and  institutes, 
and  commercial  magazines.  No  doubt  some  impor- 
tant companies  were  omitted,  but  as  will  be  noted 
later,  this  method  probably  produced  conservative 
rather  than  exaggerated  estimates.  The  simplified 
questionnaire  sent  to  each  organization  asked  for 
research  and  development  information  for  1965  and 
an  estimate  for  1975. 

Of  the  815  organizations  queried,  252  responded 
and  completed  the  questionnaire;  380  did  not  re- 
spond; and  193  reported  they  were  not  engaged  in 
research  or  declined  to  report  for  other  reasons.  Of 
the  252  respondents,  5  gave  incomplete  repHes,  thus 
Iea\-ing  247  satisfactor\-  questionnaires. 

It  ^vas  important  to  determine  whether  the  247 
replies  constituted  a  valid  sample  of  the  private 
sector.  The  following  assumptions  were  made : 

1.  That  the  same  proportion  of  the  380  non- 
responding  organizations  were  engaged  in 
agricultural  research  and  development  as 
for  the  organizations  that  replied,  thus  pro- 
ducing 212  organizations  having  significant 
research  and  development  programs. 

2.  That  the  average  annual  research  programs 
of  these  212  organizations  would  be  of  the 
same  magnitude  as  for  the  organizations  pro- 
viding detailed  reports,  that  is,  approxi- 
mately $1  million  each. 

3.  That  the  ratios  of  kinds  of  research  and 
development  would  be  similar  for  the  non- 
respondents  as  for  the  respondents. 


Table  1. — Expenditures  and  manpoicer  applied  to  research  and  development  by  private  organizations 

and  foundations 


Item 


1965 


Projected   to  1975 


Total  research  and  development  expenditures. 

Percentage  increase  

Number  of  scientists  and  engineers  employed . 
Percentage  increase  


S460  million 


8,  732 


S759  million  (est.) 

66  percent 

16,000  (est.) 

66  percent 
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An  examination  of  the  roster  of  nonrespondents 
in  comparison  with  the  roster  (not  the  reports)  of 
the  respondents  provided  a  rough  estimate  of  the 
validity  of  these  assumptions,  in  the  judgment  of 
the  special  ARI  Committee.  It  was  concluded  that 
these  assumptions  were  tenable  on  the  basis  of  gen- 
eral information  available,  and  that  the  extrapola- 
tion of  247  valid  reports  to  represent  the  entire 
private  sector  probably  erred  on  the  side  of  being 
somewhat  too  conservative.  All  data  reported  here- 
after are  based  on  these  assumptions,  and  purport 
to  cover  the  entire  private  sector  concerned  with 
agricultural  research  and  development. 

Relative  Contributions 

The  report,  A  National  Program  of  Research  for 
Agriculture/  shows  the  relative  contributions  to 
agricultural  research  and  development  in  1 965  ( fig. 
1 ) .  This  enormous  activity  of  the  private  sector  is 
expected  to  expand  in  the  current  decade,  as  shown 
by  table  1. 

Projections  for  a  10-year  period  in  a  rapidly  mov- 
ing economy  as  now  exists  are  certainly  only  approx- 
imations. But  the  collective  estimates  of  all  private 
sector  organizations  point  toward  a  growing  activity 
in  agricultural  research  and  development. 

It  is  quite  significant  to  evaluate  the  kinds  of 
research  that  industry  supports  in  relation  to  the 
kinds  that  engage  the  resources  and  manpower 


^  A  report  issued  jointly  by  the  National  Association  of  State  Universities 
and  Land-Grant  Colleges  and  the  U.S.  Department  of  Agriculture,  October 
1966.  Definitions  and  classifications  of  research  used  in  this  article  are 
the  same  as  those  used  in  the  aforementioned  report. 


FIGURE  1.   RELATIVE  CONTRIBUTIONS  TO 
AGRICULTURAL  RESEARCH  (MILLIONS  OF  DOLLARS) 


■K-  ALL  STATE  AGRICULTURAL  EXPERIMENT  STATIONS 
I       I  U.S.  DEPARTMENT  OF  AGRICULTURE 


of  the  U.S.  Department  of  Agriculture  and  the 
State  agricultural  experiment  stations.  All  groups 
were  asked  to  report  separately  as  to  the  emphasis 
placed  on  basic  research,  applied  research,  and 
engineering  and  development.  The  comparative 
values  are  shown  in  table  2. 

As  one  might  expect,  industry  puts  less  emphasis 
on  basic  research  than  it  does  on  engineering  and 
development.  In  contrast,  the  emphasis  in  public 
agencies  is  just  the  opposite.  It  is  encouraging  to 
note  that  the  projection  to  1975  indicates  that  basic 
research  may  be  modestly  increased.  The  sharing 
of  efforts  in  all  types  of  research  will  apparently 
continue,  despite  the  absence  of  any  agreement  or 


Table  2. — Comparative  emphasis  on  basic  research,  applied  research,  and  engineering  and 

development 


Industry 

USDA  and  State  experiment  stations 

Categories 

1965 

1975 

1965 

1975 

Percent 

Percent 

Percent 

Basic  research  

9 

12 

41 

To  be  increased. 

Applied  research  

50 

49 

56 

Moderate  reduction. 

Engineering  and  development  

41 

39 

3 

Stay  at  same  level. 
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understanding  between  industry  and  the  public 
research  agencies. 

In  this  national  study  of  agricultural  and  forestry 
research  programs  in  the  United  States,  the  entire 
research  effort  was  examined  from  three  points  of 
view:  field  of  science,  type  of  activity,  and  com- 
modity categories.  The  comparative  emphasis  on 
general  fields  of  science  by  industry  is  shown  in 
table  3. 

Note  that  industry  is  concentrating  on  the  physi- 
cal sciences  and  the  governmental  agencies  on  bio- 
logical sciences,   thus  providing  more  complete 


coverage  jointly  than  would  otherwise  prevail. 

All  three  types  of  organizations  devote  relatively 
little  effort  to  the  social  sciences,  and  most  of  this  is 
on  economics.  Although  the  agricultural  sciences 
might  be  expected  to  have  significant  orientation 
toward  meeting  the  needs  of  people,  there  is  little 
effort  being  directed  toward  people  themselves.  The 
projection  for  1975  anticipates  but  little  change  in 
emphasis.  Industry  plans  to  continue  its  major  em- 
phasis on  physical  sciences. 

Classification  of  all  agricultural  research  by  in- 
dustry according  to  types  of  activity  appears  in  table 


Table  3. — Comparative  emphasis  on  general  fields  of  science  for  agricultural  research 


Field  of  science 

1965 

1975  (est.) 

USDA 

State  stations 

Industry 

Industry 

Percent 

Percent 

Percent 

Percent 

Biological 

55 

78 

31 

33 

Physical  

35 

14 

67 

59 

10 

8 

2 

4 

Table  4. — Activity  emphasis  in  industry's  allocation  of  research  and  development  resources 


Type  of  activity 

1965 

1975  (est.) 

Percent 

Percent 

Conservation  

4 

3 

26 

27 

26 

24 

Product  development  and  processing  

35 

27 

3 

4 

4 

4 

1 

Evaluation  of  public  programs,  and  other  

1 

1 

Total  

199 

^91 

Total  expenditures  for  459  companies  

S448  million 

$681  million 

Discrepancies  in  these  data  are  due  to  partial  omissions  in  some  reports  submitted. 
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Table  5. — Commodity  emphasis  in  industry's  agricultural  research  effort 


Lommodity 

1965 

1975  (Est.) 

Percent 

Percent 

Soil  and  water  

1 

2 

Forest  products  

14 

10 

1  .TTITIQ 

28 

28 

1  c 
ID 

10 

Farm  supplies  and  faciL'ties  

34 

30 

Human  resources  

2 

2 

Other  

6 

5 

Total  

100 

1  93 

Total  expenditures  (estimated  for  459  companies)  

$448  mil- 

$681  mil- 

Uon 

lion 

^  Discrepancies  in  these  data  are  due  to  partial  omissions  in  some  reports  submitted- 


Table  6. — Character  of  interest  and  total  research  and  development  expenditures  by  industry 


R.  &  D.  expenditures 

Type  of  interest  reported  by  companies 

Number  of 

companies 

1965 

1975 

Million  dollars 

Million  dollars 

Agricultural  economics  

2 

0.2 

0.3 

Biologies  

7 

2.8 

4.9 

Biologies  and  chemicals  

12 

14.0 

23.2 

Chemicals  

49 

35.3 

52.0 

Chemicals,  feed,  food,  pesticides,  and  fertilizers.  . 

35 

35.8 

67.4 

Cotton  and  textiles  

2 

2.3 

8.3 

Feed  

9 

1.9 

3.1 

Food  and  feed  

13 

15.4 

22.2 

Food  

47 

29.4 

49.2 

Food  and  other  

11 

20.0 

28.6 

Forest  products  

17 

28.7 

40.7 

Machinery  

8 

36.2 

50.8 

Seed  

15 

7.6 

12.5 

Tobacco  

4 

2.9 

5.3 

Unclassifiable  

16 

14.7 

38.6 

Totals  

247 

.  247.2 

407.1 
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4.  From  this  viewpoint,  industry  is  emphasizing 
plant  and  animal  protection,  inputs  related  to  more 
efficient  production,  and  product  development  and 
processing. 

When  industry's  total  research  activities  are 
classified  according  to  the  type  of  commodity,  the 
emphasis  is  on  crops,  farm  supplies,  and  facilities, 
with  lesser  investment  in  forest  products  and  animal 
and  animal  health  products,  as  shown  in  table  5. 

In  general,  it  is  evident  that  industry  collectively 
expects  to  sharply  increase  the  level  of  research 
effort  by  1975,  but  plans  to  maintain  about  the  same 
distribution  of  effort  in  fields  of  science,  types  of 
activity,  and  commodities  as  it  did  in  1965.  Perhaps 
this  qualitative  aspect  of  research  and  development 
should  not  be  regarded  as  being  as  firm  as  the  esti- 
mates of  dollar  increases  from  1965  to  1975.  The 
rapid  advances  now  being  made  in  science  and 
technology  may  influence  the  kinds  of  future 
research  in  ways  not  readily  foreseen  in  1965. 

The  major  interests  of  the  247  companies  that 
reported  their  primary  categories  of  agricultural 
research  permit  further  analysis  of  the  relationships 
between  kinds  of  companies  and  the  character  of  the 
research  and  development  activities  (table  6). 
These  companies  plan  to  increase  their  research  and 
development  support  very  substantially  by  1975^ — 


an  average  of  64.7  percent.  The  major  research 
thrusts  in  the  agricultural  industry'  seem  to  be  in 
chemicals,  foods,  forest  products,  and  machinery. 
Biologies  and  feeds  are  receiving  less  support  than 
indicated  in  table  5  under  the  item — animal  and 
animal  health  products.  Since  most  agricultural 
industries  are  becoming  more  and  more  diversified, 
these  relationships  should  not  be  interpreted  too 
narrowly. 

Further  data  analysis  of  the  information  supplied 
by  industry  respondents  shows  the  research  char- 
acteristics of  four  predominant  groups  of  agricul- 
tural industries — chemicals,  foods,  forest  products, 
and  machinery  (table  7). 

Perhaps  the  most  surprising  feature  of  research 
on  agricultural  chemicals  is  the  dominating  position 
of  protection  of  plants  and  animals.  Efficient  pro- 
duction, which  involves  large  amounts  of  fertilizers 
and  lime,  apparently  does  not  require  as  much 
research  as  that  needed  on  chemicals  for  plant  and 
animal  protection. 

In  analyzing  the  research  efforts  of  companies 
predominantly  concerned  with  foods,  product  devel- 
opment and  processing  receive  the  major  research 
attention.  The  same  situation  prevails  with  forest 
products  companies.  Machinery  companies  are 
devoting  a  high  percentage  (82  percent)  of  their 
research  effort  to  production.  As  would  be  expected, 
food  companies  apply  more  research  effort  directly 
to  crops,  animals,  and  animal  products,  since  these 
are  the  sources  of  foods. 

It  would  be  interesting  to  relate  research  expend- 
itures by  categories  to  total  sales  volume,  but  no 
such  data  were  collected  in  this  study.  However, 
with  the  help  of  data  from  the  U.S.  Bureau  of  the 
Census,  such  a  comparison  is  possible  for  one  cate- 
gory— farm  machinery.  Here,  research  expenditures 
by  manufacturers  in  1965  were  roughly  0.8  percent 
of  the  total  spent  for  machinery  by  farmers,  family 
autos  and  trucks  excluded. 

A  comparison  of  research  expenditures  with  farm 
income  shows  that  Federal  and  State  agencies 
invest  an  amount  equivalent  to  about  1  percent  of 
the  total  cash  receipts  of  farm  marketings;  indus- 
tries invest  slightly  over  1  percent. 

Agricultural  industry  is  primarily  concerned  with 
commercial  agriculture,  and  generally  does  not 
invest  in  research  for  other  aspects  of  the  rural  scene 
that  are  outside  of  commercial  operations.  Those 
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businesses  and  industries  concerned  with  develop- 
ment and  management  of  natural  resources  such  as 
water,  roads  and  highways,  power,  communications, 
construction  of  public  buildings,  finance — these  are 
not  classified  as  being  in  the  field  of  agriculture.  Of 
course,  such  companies  do  operate  in  the  rural 
scene  and  have  significant  but  indirect  efTects  on 
commercial  agriculture.  However,  the  information 
presented  in  this  article  should  be  e\"aluated  in  terms 


of  commercial  agriculture — not  as  a  total  view  of 
the  rural  economy. 

Conclusions 

the  private  sector  appears  to 
be  conducting  about  one-half  of  the  total  national 
research  effort  in  support  of  agriculture.  This 
research  is  largely  concerned  with  commercial  agri- 
culture, rather  than  other  aspects  of  the  rural  scene. 


Table  7. — Research  characteristics  in  four  types  of  industries  in  1965 


Classification 


Chemicals 


Foods 


Forest 
products 


Machinery 


Fields  of  science: 
Biological.  . 


Physical. 
Social. .  . 


Percent 
36 
63 
1 


Percent 
51 
47 
2 


Percent 
3 
63 
2 


Percent 
1 
99 


Total 


100 


100 


68 


100 


Activity: 

Conservation  

Protection  

Efficient  production  

Product  development  and  processing  

Efficient  marketing  

Human  nutrition  

Human  resources  

Evaluation  of  public  programs,  and  other 


3 
66 
14 
13 
2 
1 


4 
12 
22 
53 
3 
5 
1 


14 
1 
8 

41 
3 


1 
1 
82 
16 


Total 


100 


100 


68 


100 


Commodity: 

Soil  and  water  

Forest  products  

Crops  

Animal  and  animal  products. 
Farm  supplies  and  facilities. . 

Human  resources  

Other  


1 

4 
10 

4 
68 


Total 


88 


3 
8 
61 
15 
5 
1 
7 

100 


1 
66 


68 


1 
1 
4 
3 
91 


100 


^  Incomplete  information  on  some  reports. 
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Agricultural  research  conducted  by  industry  tends 
to  complement  that  conducted  by  Federal  and 
State  governmental  agencies.  Industry-supported 
research  places  much  greater  emphasis  on  engi- 
neering and  development,  and  substantially  less 
emphasis  on  basic  research.  All  agencies  are 
devoting  50  percent  or  more  of  the  total  research 
and  development  effort  to  applied  research. 

Agricultural  industry  plans  to  increase  its  total 
research  effort  by  about  65  percent  by  1975,  in 
roughly  the  same  categories  as  reported  in  1965.  A 
small  but  significant  increase  in  basic  research  is 
forecast.  Although  a  comparable  figure  for  pro- 
jected increases  for  Federal  and  State  agencies  was 
not  included  in  the  original  study,  an  analysis  of  the 
projected  scientist-man-years  reveals  that  the  per- 
centage increase  of  public  research  effort  is  expected 
to  be  about  the  same  as  that  of  industry.  Allowances 
must  be  made,  of  course,  for  dollar  availability, 
since  no  one  can  tell  what  area  or  kind  of  public 
fund  support  may  be  desirable  or  necessary  at  a 
given  point  of  time  in  the  future. 


The  total  agricultural  research  effort  by  industry 
tends  to  emphasize  chemicals,  foods,  machinery,  and 
forest  products.  Chemical  research  relates  most 
strongly  to  protection  of  plants  and  animals,  and  is 
reported  in  the  category  of  farm  supplies  and  facili- 
ties. Food  research  relates  most  strongly  to  product 
development  and  processing,  with  secondary  empha- 
sis on  efficient  production.  This  is  reported  under 
the  commodity  categories  of  crops,  and  animals  and 
products.  The  forest  products  research  is  predom- 
inantly concerned  with  product  development  and 
processing,  and  secondarily  with  conservation  and 
efficient  production.  Machinery  research  is  mostly 
concerned  with  efficient  production;  it  appears  in 
the  category  of  farm  supplies  and  facilities. 

An  evaluation  of  the  agricultural  research  sup- 
ported and  conducted  by  the  private  sector  pro- 
vides a  more  valid  estimate  of  the  strength  of 
American  agriculture  than  has  previously  been 
available.  This  knowledge  may  be  important  in  pro- 
jections into  1975,  both  for  national  agricultural 
development  and  for  foreign  programs. 


Safe  Use  of  Feedlot  Hormones 


DIETHYLSTILBESTROL  (DES)  is  a  potent 
female  hormone  (estrogen)  produced  by 
chemical  synthesis  and  used  to  fatten  cattle  in  feed- 
lots.  Over  90  percent  of  the  compound  is  excreted 
practically  unchanged  as  manure  which  often  is 
used  in  truck  farming.  Because  of  the  possibility 
that  the  potent  estrogen  may  be  absorbed  by  plants 
and  become  part  of  the  human  food  chain,  scientists 
at  the  Colorado  Agricultural  Experiment  Station 
set  up  a  project  to  determine  the  fate  of  DES  when 
feedlot  excreta  is  used  as  fertilizer.  The  project  was 
operated  cooperatively  between  scientists  in  the  De- 
partments of  Biochemistry  (M.  L.  Hopwood)  and 
of  Botany  and  Plant  Pathology  (Robert  G.  Hacker) . 

Excreta  were  collected  from  a  steer  before  and 
after  administration  of  DES  labeled  with  radio- 
active carbon  to  identify  the  material  or  metabolites 
of  the  material  at  extremely  low  levels  (parts  per 
billion) .  Radish,  pinto  bean,  wheat,  onion,  and  let- 
tuce plants  were  grown  in  a  greenhouse  in  pots  con- 
taining two  soil  types  (acid,  alkaline)  and  manure 
from  the  steer.  The  plants  were  harvested  and  the 
soil  and  parts  of  the  plants  were  analyzed  for  radio- 


activity. In  addition,  the  estrogenic  potency  of  the 
material  in  soil  or  plants  was  determined  by  bioassay 
in  immature  mice. 

Radioactivity  was  found  in  all  plant  parts  regard- 
less of  the  soil  in  which  the  plants  were  grown.  The 
radioactive  material  in  the  plants  did  not  behave 
like  estrogen  except  in  lettuce  roots  and  radish 
leaves  grown  in  alkaline  soil.  An  acid  soil  environ- 
ment destroyed  the  DES  completely,  but  the  alkaline 
environment  removed  only  two-thirds  of  its  activity 
as  an  estrogen.  There  were  differences  in  metab- 
olites among  the  two  soil  types.  Little  of  the  radio- 
activity was  leached  from  soil,  and  plants  removed 
only  traces  of  the  radioactivity  in  the  soil.  Fungi  and 
bacteria  growing  in  the  soils  were  capable  of  metab- 
olizing DES  and  some  species  could  employ  it  as  a 
sole  nutrient.  There  does  not  appear  to  be  any  haz- 
ard to  human  health  from  using  feedlot  excreta  to 
fertilize  edible  plants. 

From  Research  Serves  Colorado, 
79th  Annual  Report, 
Colorado  State  University 
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NATIONAL  HOME 

ECONOMICS 

SEMINAR 

A  Special  Report 


APPROXIMATELY  every  20  years  since  the 
passage  of  the  Hatch  Act,  certain  readily  iden- 
tifiable landmarks  have  characterized  the  progress  of 
home  economics  research  in  the  United  States.  The 
most  recent  of  these  landmarks  was  the  National 
Seminar  and  Workshop  for  Home  Economics  Re- 
search Administrators  held  at  the  University  of 
Nebraska  April  5-7,  1967.  Such  was  the  appraisal 
voiced  by  one  of  the  participants — Dr.  Catherine 
Personius,  formerly  Coordinator  of  Home  Econom- 
ics Research,  New  York  State  College  of  Home  Eco- 
nomics, Cornell  University.  And  if  one  can  evaluate 
the  merit  of  her  statement  on  the  basis  of  the  quality 
of  the  planning  and  thinking  that  this  seminar  en- 
gendered, then  a  landmark  it  was — destined  to  be  as 
significant  and  far-reaching  as  any  of  the  previous 
ones. 

The  primary  purpose  of  the  seminar-workshop 
was  to  identify  home  economics  responsibilities  in 
the  implementation  of  the  long-range  research  pro- 
gram resulting  from  a  joint  study  ^  by  State  agricul- 


tural experiment  stations  and  the  U.S.  Department 
of  Agriculture.  A  series  of  talks  by  nationally-known 
scientists  pinpointed  the  contributions  that  home 
economics  could  make  to  each  of  the  study  goals. 
During  the  workshop  sessions,  participants  further 
considered  the  goals  and  projections  in  relation  to 
problem  areas,  personnel,  and  other  resources. 

In  attempting  to  summarize  this  conference,  the 
staff  of  Review  was  faced  with  the  arduous  task  of 
sifting  through  nearly  300  manuscript  pages  of  text, 
tables,  and  graphs.  In  the  interests  of  brevity,  we  are 
confining  this  summary  to  a  discussion  of  the  critical 
issues  raised  by  some  of  the  speakers  and  an  enumera- 
tion of  the  goals  which  home  economists  have  set 
for  themselves  in  trying  to  earn  recognition  and  ac- 
ceptance as  a  distinct  segment  of  the  national  scien- 
tific effort.^ 

It  seems  unmistakably  clear  that  home  economics 
research  administrators  realize  the  pressing  need  to 
strengthen  their  current  research  programs  and  to 
initiate  new  lines  of  work.  As  Dr.  Gwen  Bymers, 


^  "A  National  Program  of  Research  for  Agriculture,"  Report  of  a  study 
sponsored  by  the  National  Association  of  State  Universities  and  Land-Grant 
Colleges  and  the  U.S.  Department  of  Agriculture,  October  1966. 


2  Readers  who  are  interested  in  obtaining  a  copy  of  the  complete  pro- 
ceedings of  the  conference  should  address  a  request  to  Dr.  Mary  Beth 
Minden,  Cooperative  State  Research  Service,  U.S.  Department  of  Agri- 
culture, Washington,  D.C.  20250. 
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Cornell  University,  said:  "There  may  be  some  real 
payoff  in  research  projects  that  seem  to  be  breaking 
out  of  traditional  molds."  Although  research  will  un- 
doubtedly continue  on  the  material  aspects  of  liv- 
ing— food,  shelter,  and  clothing — an  increasing 
concern  is  developing  for  the  behavioral  and  social 
aspects  which  will  lead  to  an  improved  quality  of 
living. 

Housing  Research 

It  is  interesting  to  note  ho\v  this  change  of  em- 
phasis may  affect  traditional  lines  of  research.  Take 
housing,  as  an  example.  Fifteen  years  ago  farm 
houses  were  designed  to  meet  the  needs  of  the  full 
family  cycle,  according  to  Dr.  Murlin  Hodgell,  Uni- 
versity of  Nebraska.  Today  some  of  those  same 
houses  have  been  abandoned  as  a  result  of  the  farm 
consolidation  process.  In  the  1950's  we  equated 
"rural"  with  "farm"  and  largely  ignored  the  needs 
of  the  majority  of  rural  people  who  live  in  rural 
villages  or  other  nonfarm  locations.  Too  much  re- 
search money  was  spent  on  middle-class  problems 
to  which  the  researcher  could  personally  relate  and 
for  the  benefit  of  a  class  of  farm  people  who  were 
relatively  capable  of  taking  care  of  themselves. 

Dr.  Hodgell  pointed  out  that,  in  housing  studies 
for  any  particular  region,  the  total  context  should 
be  the  effective  community.  Housing  has  little  per- 
manent meaning  except  as  an  interrelated  aspect  of 
total  environment — which  involves  schools,  mar- 
kets, transportation,  recreation,  and  job  opportunity 
and  satisfaction.  The  presence  of  a  junkyard  across 
the  road,  for  example,  may  have  more  bearing  on 
the  livability  of  a  house  than  on  internal  space 
design.  The  location  and  quality  of  the  public  school 
is  a  far  more  significant  factor  in  environmental  de- 
sign than  are  questions  of  maintenance  for  bathroom 
services. 

This  revised  approach,  Dr.  Hodgell  believes,  adds 
community  evolution  to  family  cycle  and  recognizes 
that  housing  is  only  one  physical  aspect  of  the  com- 
plex pattern  of  today's  life.  This  new  focus  also 
recognizes  that  the  economics  of  the  home  are  deter- 
mined by  the  economics  of  the  community  and  the 
region  and  are  hopelessly  intertwined  with  those 
broader  factors.  Under  such  a  concept,  spending 
research  money  for,  say,  comparisons  of  kitchen  work 
surfaces  would  carry  a  low  priority  in  the  face  of 
needs  dictated  by  a  new  social  consciousness. 


Textiles  and  Clothing  Research 

New  concepts  are  also  identifiable  in  textiles  and 
clothing  research.  Dr.  Ruth  Galbraith,  University 
of  Illinois,  expressed  disagreement  with  the  belief 
that,  since  a  large  segment  of  the  textile  industry  is 
not  agri-related,  home  economics  and  agriculture 
do  not  have  a  stake  in  the  industry.  She  theorized 
that  Americans  buy  much  of  their  clothing  for  social 
reasons  and  that  social  judgments  are  made  on  the 
basis  of  the  clothing  people  wear.  She  pointed  out, 
however,  that  little  is  known  about  how  cultural 
patterns  of  living  affect  clothing  preferences.  Con- 
sequently, since  home  economists  are  not  able  to  tell 
the  textile  industry  what  consumers  would  like  to 
have,  they  cannot  help  the  industry  give  better  con- 
sumer satisfaction.  Therefore,  one  of  the  major  re- 
search problems  in  this  area  is  the  development  of 
a  way  to  determine  why  people  make  the  choices 
they  do.  Thus,  motivational  research  will  aid  not 
only  clothing  research  but  also  home  economics 
research  in  other  areas  where  cultural  values  affect 
economic  choices  and  social  behavior  as  well  as 
meeting  physical  needs. 

Because  the  textile  industry  is  so  important  to 
agriculture,  home  economics  research  has  an  obliga- 
tion to  do  basic  research  on  fabric  performance  and 
consumer  preferences — areas  now  neglected  by  the 
textile  industry.  The  home  economics  profession 
might  best  fulfill  a  dual  responsibility  to  consumers 
and  agriculture  by  searching  for  ways  in  which  agri- 
cultural fibers  can  make  their  maximum  contribu- 
tion to  blended  fabric  properties. 

One  of  the  major  problems  in  textile-clothing 
research,  Dr.  Galbraith  believes,  is  that  textile  tech- 
nologists and  consumers  don't  talk  the  same  lan- 
guage. Furthermore,  home  economists  have  not 
developed  a  method  of  reaching  all  consumers  with 
new  consumer  information. 

Improving  Family  Living  Conditions 

One  theme  that  conference  participants  kept  driv- 
ing at  again  and  again  was  that  the  research  focus 
on  the  family  needs  to  be  redirected.  The  chief 
reason  for  this  need,  according  to  Dr.  Personius,  is 
that  the  family  as  a  social  unit  has  declined  in  pres- 
tige because  of  the  complexity  of  modern  society. 
She  quoted  other  authorities  who  believe  that  at  one 
time  the  family  was  "a  fine  mechanism  for  trans- 
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mitting  knowledge  and  wisdom  in  a  relatively  static 
society."  But  in  our  rapidly  changing  modern  world 
the  family  is  doing  a  relatively  poor  job  in  transmit- 
ting ne\v  knowledge  needed  by  the  younger 
generation. 

Dr.  Glenn  R.  Ha^vkes,  University  of  California, 
Davis,  challenged  home  economists  to  push  strongly 
for  the  strengthening  of  families  so  that  their  edu- 
cational potential  can  be  exploited.  He  noted  that 
our  reforms  to  date  have  been  mostly  in  the  formal 
educational  system.  Little  has  been  done  to  facilitate 
education  through  the  family — a  potentially  effec- 
tive educational  institution. 

Dr.  Hawkes  charged  that,  as  far  as  the  behavioral 
science  goals  in  agriculture  are  concerned,  several 
distinct  research  needs  are  clear. 

1.  "We  do  not  understand  the  characteristics  of 
the  rural  farm  and  nonfarm  poor;  nor  do  we  under- 
stand the  characteristics  of  those  rural  poor  who 
have  become  urban  dwellers.  Demographic  studies 
of  these  characteristics  are  sorely  needed.  Most  of  us 
who  are  researchers,  being  steeped  in  middle  class 
traditions,  cannot  understand  the  living  conditions 
of  these  people  until  we  see  them.  We  must  adopt 
the  practice  of  the  social  worker  and  go  where  the 
people  are  in  order  to  understand. 

2.  "We  are  becoming  increasingly  aware  of  the 
interrelationships  of  human  development  and  the 
family.  Research  in  early  learning  deficiencies  has 
indicated  repeatedly  that  a  restrictive  family  en- 
vironment does  have  a  strong  impact  on  human 
development. 

3.  "The  needs  of  families  who  live  in  physical  or 
psychological  isolation  are  not  well  understood. 
Those  people  who  migrate  from  rural  to  urban  areas 
often  find  themselves  more  a  part  of  'the  lonely 
crowd'  than  those  who  have  retained  their  identity 
in  their  previous  milieu.  This  type  of  isolation  is 
not  understood.  New  strategies  to  help  understand 
it  must  be  developed.  There  seems  no  choice  but 
to  more  effectively  utilize  the  skills  of  the  behavioral 
sciences  and  to  find  ways  to  enhance  communica- 
tion across  discipline  lines. 

4.  "Diverse  population  groups  must  become  an 
integral  part  of  our  studies.  An  examination  of  tra- 
ditional research — particularly  family  relationships 
and  child  development — shows  that,  by  and  large, 
we  have  drawn  our  generalizations  from  middle 
class  populations.  This,  undoubtedly,  was  a  legiti- 
mate beginning  for  our  research.  These  populations 


were  available  to  us;  our  expertise  was  so  limited 
that  this  did  not  seem  to  be  the  problem  that  it  has 
now  shown  itself  to  be;  and  financial  support  was 
so  limited  that  it  was  impossible  to  go  to  where  the 
people  were.  Today,  however,  if  we  are  to  be  of 
service  in  helping  to  meet  the  national  goals,  we 
must  have  the  resources  necessary  to  explore  differ- 
ent population  groups. 

"At  one  time,  undoubtedly,  the  agricultural 
community  involved  primarily  the  small  farm 
operator  who  was  production  oriented.  Today  if  we 
see  agriculture  in  its  totality,  we  must  be  aware  not 
only  of  the  farm  family,  but  also  of  farmworkers, 
the  rural  nonfarm  person,  and  the  impact  of  this 
rural  population  on  the  urban  areas.  I  have  long 
championed  the  belief  that  differences  between  rural 
and  urban  people  are  not  as  great  as  some  would 
have  us  believe.  I  have  also  suggested  that  the  inter- 
relationships between  the  rural  and  urban  people 
could  be  more  effective  if  we  would  divorce  our- 
selves from  this  artificial  dichotomy  ^vhich  seems 
to  have  been  a  political  safeguard. 

5.  "We  must  find  the  processes  which  facilitate 
change  adaptation  in  some  families  and  those  proc- 
esses ^vhich  discourage  it  in  others. 

6.  "An  experimental  program  would  help  estab- 
lish the  efficacy  of  some  of  our  generalizations  about 
human  development,  the  family,  and  the  commu- 
nity. Certainly  these  three  factors  are  closely  inter- 
related. Separating  them  is  artificial,  serves  to  per- 
petuate academic  isolation,  and  in  no  way  suffices 
for  "real  living  conditions."  This  experimental  pro- 
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gram  would  undoubtedly  call  for  total  involvement 
in  human  welfare." 

This  same  theme  of  improved  human  welfare  was 
stressed  by  the  keynote  speaker  at  the  conference, 
Dr.  T.  C.  Byerly,  Administrator,  CSRS.  He  em- 
phasized especially  the  need  for  home  economists  to 
delve  into  problems  of  family  economics — particu- 
larly in  relation  to  disadvantaged  families.  In  typical 
fashion  he  expressed  his  philosophy  in  a  series  of 
hard-hitting  questions — each  of  which  might  well 
represent  a  legitimate  area  of  research. 

"In  this  era  of  Keynesean  economics  and  worship 
of  the  exponential  growth  of  the  gross  national 
product,  is  thrift  dead?  How  the  family  uses  its  re- 
sources, what  it  gets  for  the  money  it  spends  is  surely 
as  important  as  the  amount  of  available  resources, 
within  very  wide  limits.  The  problem  is  aggravated 
by  the  fact  that  the  poor  pay  more.  How  do  families 
on  welfare  establish  credit?  How  can  they  take 
advantage  of  quantity  discounts?  How  can  they 
use  the  fact  that  cheap  is  not  necessarily  economical? 
Are  these  problems  researchable  or  only  copybook 
maxims?  What  responsibilities  have  home  econ- 
omists? Are  they  so  middle  class  that  these  questions 
are  considered  trivial  or  insoluble?  Are  they 
researchable?" 

Improved  Efficiency  of  the  Marketing  System 

A  PLEA  for  a  redirected  emphasis  in  the  market- 
ing economics  area  was  outlined  by  Dr.  James  D. 
Shaffer,  Michigan  State  University.  Among  other 
suggested  research  priorities,  he  cited  the  need  for 
knowledge  about  consumer  practices  that  add  un- 
necessarily to  marketing  costs — practices  of  one  con- 
sumer which  harm  another.  Typical  examples  are: 
spoilage  of  certain  fruits  and  vegetables  because  con- 
sumers insist  on  squeezing  them,  preferring  trading 
stamps  to  price  reductions,  and  "taking  advantage 
of  the  insurance  company."  Dr.  Shaffer  stated  em- 
phatically that  the  home  economist  has  a  legitimate 
interest  in  attempting  to  identify,  understand,  and 
correct  these  practices. 

He  questioned  the  attitude  of  the  home  economics 
profession  in  being  reluctant  to  search  for  knowl- 
edge contributing  to  improved  consumer  v/ants  and 
values. 

"Our  society,"  he  said,  "has  jailed  to  achieve  its 
potential  quality  partly  because  we  put  all  our  re- 


search emphasis  on  improved  means  to  obtain 
unimproved  wants." 

In  an  earlier  era,  he  noted,  home  economists 
contributed  much  to  the  improvement  of  our  society 
by  aiding  us  in  developing  wants  for  such  things  as 
improved  sanitation  and  nutrition.  Now,  research 
is  needed  to  discover  the  wants  which,  when  ful- 
filled, would  lead  to  a  higher  quality  of  life.  The 
payoff  could  be  very  high. 

Human  Nutrition, 

Despite  the  present  wealth  of  knowledge  on 
human  nutrition,  the  great  frontiers  in  nutrition 
research  today  are  extremely  varied  and  numerous, 
according  to  Dr.  Clara  A.  Storvick,  Oregon  State 
University.  She  cited  a  list  of  perplexing  questions 
to  which  nutritionists  seek  answers,  and  implied 
the  magnitude  of  the  problems  by  commenting:  "It 
is  on  these  distant  stars  that  the  nutrition  worker 
has  his  eye." 

•  By  what  means  can  the  protein  needs  of  de- 
veloping countries  be  met? 

•  What  are  the  factors  during  aging  that  affect 
the  biosynthesis  or  degradation  of  cholesterol, 
demineralization  of  bone,  loss  of  body  protein, 
and  degeneration  of  muscle  tissue? 

•  What  are  the  normal  pathways  for  the  metab- 
olism of  carbonhydrates,  fats,  and  amino  acids? 
What  factors  alter  these  pathways? 

•  How  can  diets  be  devised  for  those  who  have 
inborn  errors  of  metabolism? 

Communication,  Coordination,  and  Training 

Three  aspects  of  home  economics  research  activ- 
ity— communication,  coordination,  and  training — 
were  repeatedly  cited  as  areas  that  need  strengthen- 
ing. 

A  need  for  more  effective  communication  was 
recognized  not  only  among  researchers  in  related 
disciplines,  but  also  between  home  economists  and 
consumers. 

Successful  methods  of  communicating  with  low- 
income  families  are  especially  needed,  according  to 
Dr.  Faith  Clark,  U.S.  Department  of  Agriculture. 
She  called  for  more  research  to  test  the  effectiveness 
of  different  types  of  communication — mass  media, 
bulletins,  group  meetings,  personal  consultation,  and 
other. 
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Dr.  Clark  also  stressed  the  importance  of  good 
reviews  and  evaluations  of  existing  research — an 
area  of  communication  that  has  apparently  been 
somewhat  neglected. 

Assistant  Secretary  of  Agriculture  George  L. 
Mehren  challenged  home  economists  to  make 
greater  efforts  in  coordinating  their  research  activ- 
ities at  all  levels.  Methods  must  be  found,  he  said, 
for  improved  communication  among  all  individuals 
and  agencies  so  that  talents  with  common  interests 
may  be  coordinated  to  focus  on  the  larger  problems. 

He  also  challenged  them  to  make  respectable  use 
of  their  talents  in  the  service  of  humanity,  and  ex- 
pressed concern  over  the  practice  of  quibbling  as 
to  whether  a  given  piece  of  research  is  basic  or  prag- 
matically oriented. 

"Any  research,"  he  said,  "can  be  designed  to  serve 
social  or  other  needs,  can  conform  fully  to  accepted 
scientific  method,  and  can  be  purposeful  in  out- 
come. Meaningful  applied  research  needs  no 
apology." 

Dr.  Mehren  concluded  that,  if  home  economists 
hope  to  meet  the  projections  of  the  National  Pro- 
gram of  Research  in  Agriculture,  they  must  develop 
a  sense  of  urgency  for  research  focussed  on  family 
and  consumer  needs. 

Dr.  Pauline  Paul,  University  of  Nebraska,  spoke 
out  strongly  for  more  attention  by  administrators  to 
the  problem  of  inadequate  staffing  of  home  eco- 
nomics departments.  She  implied  that  one  of  the 
causes  might  be  that  young  people  who  are  poten- 
tially capable  as  home  economics  researchers  may 
be  reluctant  to  "join  a  loser." 

Home  Economics  in  Foreign  Aid 

H  OME  economics  administrators  are  becoming 
increasingly  aware  of  the  contributions  their  dis- 
cipline can  make  to  the  problem  of  hunger  in  de- 
veloping countries. 

"Our  policies  and  our  assistance  programs," 
stated  Miss  Trienah  Meyers,  U.S.  Department  of 
Agriculture,  "must  be  directed  toward  its  solution — 
for  humanitarian  reasons  as  well  as  in  our  own  self- 
interest.  In  the  first  place,  it  is  morally  impossible 
for  us  to  accept  widespread  hunger  and  sufTering 
when  we  know  that  it  it  scientifically  and  physically 
possible  to  produce  enough  for  all." 

Actually,  there  is  no  shortage  of  problems  to  re- 
search. Miss  Meyers  pointed  out.  But  there  is  a 

Third  Quarter  1967 


shortage  of  knowledge  on  how  to  adapt  our  research 
to  other  cultures.  Moreover,  there  is  a  shortage  of 
people  in  the  United  States  who  are  not  only  tal- 
ented in  their  own  discipline  but  also  sensitive  to 
the  need  for  relating  to  other  disciplines. 

Dr.  Lura  M.  Odland,  University  of  Tennessee, 
cited  the  need  for  greater  cooperation  among  all 
agencies  concerned  in  foreign  assistance.  Some  of 
the  past  difficulties,  she  said,  have  arisen  from  the 
fact  that  many  programs  have  been  sporadic,  ad 
hoc,  and  inadequately  related  to  each  other. 

Challenges  and  Recommendations 

Recommendations  and  assignment  of  pri- 
orities for  the  long-range  research  program  appear 
in  complete  detail  in  the  proceedings  of  the  confer- 
ence. However,  certain  salient  points  seem  to  sum- 
marize the  goals  and  challenges  home  economists 
have  set  for  themselves  in  broadening  their  role  in 
the  national  scientific  effort.  These  points,  which 
are  enumerated  below,  were  contained  in  an  earlier 
report  to  the  Experiment  Station  Committee  on 
Organization  and  Policy- — as  presented  by  Dr.  Mar- 
garet Hard,  Washington  State  University.  Dr.  Hard 
served  as  chairman  of  the  conference  planning 
committee. 

1.  Researchers  must  have  strong,  sound  bases  in 
arts  and  sciences  as  well  as  depth  in  specialization. 
All  possible  steps  will  have  to  be  taken  to  encour- 
age capable  young  people  to  adequately  prepare 
themselves  for  research  positions  in  the  future.  The 
projections  for  personnel  will  require  attention  of 
administrators  and  faculty  to  inspire  undergraduate 
and  graduate  students  to  prepare  themselves  with 
all  possible  speed  for  the  opportunities  that  will 
clearly  be  available  to  them.  New  generations  of 
scientists  must  be  trained. 

2.  Home  economics  research  will  need  to  take 
steps  to  enhance  present  competencies  in  all  pos- 
sible ways  to  become  more  effective  in  leadership 


positions.  Research  faculties  must  be  enlarged  and 
strengthened.  Quality  and  effectiveness  of  research 
productivity  can  be  no  better  than  the  scientific 
community  of  which  home  economics  is  a  part. 

3.  Home  economics  administrators  will  have  to 
take  greater  responsibility  in  encouraging  faculties 
to  realize  the  importance  of  research  and  to  take 
steps  to  provide  time  for  doing  research  along  with 
teaching.  Release  time  for  research  will  need  to  be 
an  integral  part  of  a  staff  member's  appointment. 

4.  Administrative  support  is  imperative.  Quali- 
fied research  projects  must  be  expediently  processed 
and  supplied  with  adequate  initial  and  continued 
financial  support. 

5.  Closer  coordination  is  required  between  re- 
search, teaching,  and  extension.  Home  economics 
researchers  will  need  to  find  ways  to  coordinate  all 
possible  interests  in  the  research  project — university, 
government  and  industry.  Greater  emphasis  needs 
to  be  placed  on  cooperation  with  industry. 

6.  Research  is  an  intellectual  quest  for  knowl- 
edge. Administrators  have  the  responsibility  to  pro- 
tect the  freedom  of  the  individual  research  worker 
or  student  from  outside  pressures  that  might  hinder 
this  freedom. 

7.  Strong  research  programs  develop  when  a  uni- 
versity has  special  competencies  in  a  certain  field  of 
endeavor.  Each  must  assess  its  own  programs,  evalu- 
ate its  strengths,  and  be  willing  to  set  forth  priorities. 
Not  all  can  have  centers  of  excellence  in  all  areas. 

8.  Vigorous  and  imaginative  approaches  to  inter- 
departmental cooperative  research  need  to  be  en- 
couraged and  implemented.  Home  economists  have 
been  modest  about  their  past  accomplishments.  They 
talk  too  much  to  each  other  and  not  enough  to  other 
scientists. 

9.  Research  results  kept  in  the  files  of  scientists 
add  nothing  to  public  knowledge.  There  is  an 
urgency  to  publishing  proven  results  without  delay. 
Too  often  overlooking  or  delaying  publication  ad- 
versely affects  progress  in  the  discipline. 
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IDENTIFYING 
CREATIVITY 

In  Research  Scientists 

R.  J.  SH-\PIRO 


ACCORDING  to  the  spate  of  research  reports  on 
creativity  during  the  past  15  years,  there  is  a 
growing  awareness  of  the  need  for  estabHshing  meth- 
ods of  identifying  potentially  creative  young  scien- 
tists. The  particular  emphasis  on  scientific  creativity- 
can  probably  be  attributed,  in  part,  to  the  urgencies 
of  the  space  age  and  its  attendant  problems. 

From  an  applied  point  of  vie^\^  howe\'er,  devel- 
oping instruments  for  predicting  creative  research 
performance  presents  a  big  challenge.  Despite  the 
extensive  work  expended  on  constructing  tests  cur- 
rently in  use.  their  efficacy  remains  in  doubt :  iew 
methods  show  promise. 

Unfortunately,  many  researchers  have  used  avail- 
able tests  \\-ithout  attempting  to  validate  them — a 
condition  due  less  to  methodological  carelessness 
than  to  the  sheer  difficulties  inherent  in  any  attempt 
at  validating  creativity.  Setting  up  objective  criteria 
of  creativeness  is  at  least  as  imperative  as  formu- 
lating predictive  methods. 

On  this  premise,  therefore,  a  study  was  initiated  ^ 


in  %\-hich  an  attempt  was  made  to  identify  creative 
research  scientists  by  developing  a  battery  of  tests 
and  finally  applying  them  to  a  group  of  research 
\vorkers.  The  resulting  predictor  scores  were  cor- 
related with  measures  obtained  from  several  inde- 
pendent criteria  of  creative  ability. 

Choosing  the  Subjects 

S  E\'ENTY-four  subjects  were  obtained  from  var- 
ious institutes  of  the  Council  for  Scientific  and 
Industrial  Research  i^CSIR)  and  the  South  African 
Institute  for  Medical  Research  (SAIMR^.  Partici- 
pation was  voluntaiy.  The  fact  that  only  6  of  the  80 
originally  contacted  dropped  out  insured  that  a 
representative  range  of  ability  \vas  obtained.  Two 
subjects  were  omitted  in  the  final  compilation  of 
data  because  they  did  not  complete  their  tests. 

All  subjects  were  English-speaking  males,  em- 
ployed by  their  institutes  on  a  full-time  basis,  and 


*  Witwatersrand  University,  Johannesburg,  Republic  of  South  Africa. 


This  article  was  condensed  from  Psychologia  Africana,  vol.  11,  No.  2, 
1966,  and  is  published  with  the  approval  of  the  National  Institute  for 
Personnel  Research.  South  African  Council  for  Scientific  and  Industrial 
Research. 
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engaged  in  research  ^vork.  Age  range  was  23  to  46 
years;  experience  ranged  from  1  to  25  years.  The 
majority  had  degrees  beyond  the  bachelor  level. 
Nine  fields  of  research  ^vere  represented,  the  highest 
numbers  being  from  chemistry  and  medicine. 

Designing  the  Tests 

The  battery  of  tests  was  designed  to  measure  five 
factors  of  creativity:  originality,  ideational  fluency, 
sensitivity  to  problems,  integration  of  remotely 
associated  concepts,  and  sensitivit}'  to  implications. 

1.  Originality — the  ability  to  produce  uncom- 
mon, novel,  or  clever  answers. 

Three  tests  of  originality  \vere  used : 

a.  Consequences 

Subjects  were  presented  with  hypothetical 
and  unlikely  happenings  and  were  required 
to. respond  with  possible  consequences  of 
such  happenings.  Example :  What  would  be 
the  consequences  if  the  sun  never  rose 
again?  Originality  was  measured  on  the 
basis  of  the  statistical  infrequency  of  re- 
sponses. Answers  occurring  only  once — 
provided  they  were  not  incorrect  or  inap- 
propriate— were  given  a  ^veight  of  two 
points.  Answers  occurring  twice  received  a 
^veight  of  one;  those  occurring  more  fre- 
quently than  twice  were  not  given  credit. 

b.  Product  improvement 

This  test  required  subjects  to  think  of  dif- 
ferent ways  for  changing  a  toy  dog  so  that 
children  ^vould  have  more  fun  playing  with 
it.  Scoring  was  similar  to  that  for  the  con- 
sequences test. 

c.  Impossible  situations 

Subjects  were  asked  to  describe  an  imagi- 
nary day  in  the  life  of  an  invisible  man  or 
a  person  having  the  power  of  controlling 
other  minds,  and  to  imagine  typical  dreams 
that  Hitler  and  Casanova  might  have  had. 
Three  judges  independently  rated  the 
answers  on  a  9-point  scale  of  originality. 
Thereafter,  they  discussed  each  one  and 
agreed  on  final  scores. 

2.  Ideational  fluency — the  ability  to  produce 
ideas  where  quantity  and  not  quality  is 
emphasized. 

a.  Color 

Subjects  were  given  5  minutes  to  write 


down  the  names  of  as  many  things  as  they 
could  that  are  always,  or  nearly  always, 
white  in  color.  The  total  fluency  score  was 
the  sum  of  the  number  of  acceptable 
responses, 
b.  Shape 

Subjects  were  given  5  minutes  to  write 
down  the  names  of  as  many  things  as  they 
could  that  are  always,  or  nearly  always, 
pointed  in  shape.  The  same  scoring  pro- 
cedure as  above  was  used. 

3.  Sensitivity  to  problems — the  ability  to  recog- 
nize problems  when  they  present  themselves. 

This  test  consisted  of  four  parts,  each  of 
which  described  a  solution  to  a  particular 
problem.  Subjects  were  gi\'en  5  minutes  to 
name  all  the  faults  or  weaknesses  in  the  pro- 
posed solutions  to  the  four  problems. 

4.  Integration  of  remotely  associated  concepts — 
the  ability  to  discover  a  feature  common  to  two 
or  more  apparently  unrelated  concepts. 

This  process  has  been  regarded  by  many  as 
the  essential  characteristic  of  creativity.  Two 
tests  measured  this  ability. 

a.  Common  properties 

Subjects  were  required  to  find  some  com- 
mon feature  between  20  pairs  of  objects 
that  ha\e  no  apparent  relationship,  e.g.j 
book  .  .  .  acorn. 

b.  Common  activities 

This  was  a  similar  test  except  that  it  con- 
sisted of  pairs  of  apparently  unrelated  ac- 
tivities. For  both  tests,  acceptable  answers 
were  each  given  a  score  of  one. 

5.  Sensitivity  to  implications — the  ability  to  detect 
implications  in  a  problem  or  anomaly. 

Criteria  from  a  variety  of  sources  led  the  author 
to  hypothesize  this  ability.  The  rationale  underhing 
the  hypothesis  is  based  on  the  belief  by  eminent 
philosophers  that  scientific  discover)'  begins  with  the 
problematic  situation,  not  with  facts  or  theories. 
And  this  situation  is  not  problematic  until  there  is 
something  in  it  that  is  disturbing.  In  other  words, 
creative  thinking  consists  in  being  sensitive  to  that 
disturbance,  in  staying  with  it  and  analyzing  it,  and 
finally  coming  up  with  some  kind  of  speculative 
answer  confirmed  by  empirical  or  experimental 
evidence. 

Chance  happenings  can  lead  to  new  insights,  but 
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only  for  "prepared  minds."  In  terms  of  the  author's 
hypothesis,  the  prepared  mind  is  one  that  senses  im- 
pHcations  in  the  chance  observations.  Thus,  a  sensi- 
tivity to  impUcations  will  show  itself,  not  only  in  rare 
instances  of  serendipity,  but  in  numerous  less  dra- 
matic incidents.  A  number  of  scientists  may  all  be 
fully  aware  of  a  problematic  or  anomalous  situa- 
tion existing  in  their  field,  yet  not  all  will  be  dis- 
turbed into  sensing  that  the  anomaly  contains  per- 
haps far-reaching  implications.  To  take  a  familiar 
example :  Most  people  had  long  been  aware  of  the 
peculiarity  that  a  pet  may  salivate  in  response  to  a 
stimulus  preceding,  but  associated  with,  its  food.  Yet 
it  is  a  mark  of  his  creativeness  that  Pavlov  should 
have  grasped  the  implications  of  such  an  "anomaly." 

In  everyday  research  the  ability  of  sensing  impli- 
cations may  be  revealed  as  the  ability  to  generate 
hypotheses.  For  this  reason  the  author  devised  a  test 
requiring  subjects  to  propose  hypotheses,  and  it  was 
intended  to  thus  gain  a  measure  of  sensitivity  to 
implications. 

The  test  consisted  of  four  items,  each  describing  a 
hypothetical  and  unusual  phenomenon  (anomaly)  ; 
for  example,  during  a  particular  2-month  period  not 
a  single  athlete  manages  to  run  the  mile  distance  in 
less  than  7  minutes.  Subjects  were  required  to  pro- 
pose hypotheses  which,  if  tested,  might  explain  the 
unusual  phenomenon.  Seven  minutes  was  allowed 
for  each  item.  Each  acceptable  response  was  given 
a  score  of  one,  but  incorrect  answers,  similar  re- 
sponses, and  duplications  were  not  given  credit. 

Establishing  Criteria 

The  problem  of  the  criterion,  in  essence,  is  simply 
the  problem  of  how  to  identify  the  creative  person 
or  how  to  identify  the  creative  worth  of  the  products 
of  an  individual.  This  represents  the  most  challeng- 
ing aspect  of  research  into  creativity.  Without  estab- 
lishing objective  criteria,  all  endeavors  at  devising 
predictors,  investigating  personality  and  cognitive 
characteristics,  and  venturing  hypotheses  about  the 
creative  process — these  are  of  questionable  value. 

For  this  study,  criteria  were  constructed  to  cover 
several  areas  of  information,  and  ratings  were  ob- 
tained both  from  supervisors  and  from  the  subjects 
themselves.  Criterion  scores  were  obtained  on  a 
work-habits  inventory  and  a  personality  question- 
naire. Additional  information  was  obtained  from  a 
products  questionnaire  and  a  biographical  question- 
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naire.  To  prevent  subjects  from  being  influenced  by 
their  performances  on  the  predictors,  all  ratings 
were  made  several  days  before  testing  subjects  on  the 
predictor  battery. 

1.  Work  Habits 

Eleven  criterion  ratings  were  constructed  on  the 
basis  of  the  work  habits  originally  proposed  by 
Sprecher.^ 

1.  The  production  of  novel  (original)  ideas 

2.  Energetic  work  activity 

3.  The  production  of  many  solutions  to  prob- 
lems (fluency) 

4.  Self  sufficiency  (independence) 

5.  A  tendency  for  analyzing  problems  or  data 
thoroughly 

6.  A  liking  for  difficult  and  unusual  problems 

7.  Careful  planning  of  research 

8.  Skill  in  verbal  communication  with  others 

9.  Perseverance 

10.  Technical  and  theoretical  competence 

1 1 .  Success  in  personal  relations. 

Each  work  habit  was  described  in  terms  of  three 
statements  that  referred  to  readily  observable  activ- 
ities. In  addition  to  these  33  statements,  7  additional 
statements,  which  the  author  believed  to  have  no 
importance  or  possibly  negative  importance  for 
creative  ability,  were  added. 

1.  Punctuality 

2.  Obedience  for  authority 

3.  Attention  to  details 

4.  Careful  following  of  instructions 

5.  Tendency   not    to    question    those  with 
superior  knowledge 

6.  Modesty 

7.  Neat  and  systematic  work. 

Ten  well-known  senior  research  scientists  were 
asked  to  rate  the  statements  as  to  their  importance 
to  creativity.  All  of  these  judges  had  displayed  in- 
novative ability  in  their  own  accomplishments.  Each 
had  worked  with  or  knew  personally  other  scien- 
tists acknowledged  as  eminently  creative;  five  had 
worked  closely  with  Nobel  prize  winners. 

They  recorded  in  plus,  minus,  and  zero  columns 
whether  they  believed  each  statement  to  be  impor- 
tant for  creativity  (plus) ,  possibly  important  (zero)  ^ 
or  not  at  all  important  (minus) . 

^  "A  Proposal  for  Identifying  the  Meaning  of  Creativity,"  T.  B.  Sprecher. 
In:  Scientific  Creativity,  C.  W.  Taylor  and  F.  Barron,  eds.  New  York, 
John  Wiley,  1963. 
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Only  25  of  the  40  statements  received  plus  ratings  statements  are  regarded  as  important  indicators  of 
from  6  or  more  judges;  therefore  only  these  25       creativity  (table  1).  None  of  the  statements  refer- 


Table  1. — WorJc-habit  statements  judged  to  be  important  for  creativity 


Work  habit 

Statements  receiving  6  or  more  plus-ratings  from  judges 

Actual 
plus -ratings 
given  by 
judges 

Novel  (original  ideas)  

Tends  to  develop  new  ideas  

Tends  to  develop  original  approaches  to  problems  

Tends  to  think  of  novel  solutions  to  problems  

Number 
10 
10 
10 

Energetic  work  activity .  .  . 

Usually  is  able  to  work  harder  than  most  

Tends  to  carrv  out  his  work  energeticallv  

6 
6 
7 

Many  solutions  (fluency) . . 

Seems  to  have  manv  ideas  for  anv  given  problem  

Thinks  of  a  lot  of  solutions  ^dthout  difficultv  

Thinks  of  a  lot  of  ideas  to  get  something  done  

9 
9 
9 

Self  sufficiencv  

Is  able  to  reach  a  decision  on  his  o^s^l  

Does  not  require  continual  pushing  and  assistance  

8 
9 

Analyzing  

Breaks  a  problem  do"v\Ti  into  all  its  elements  

Considers  everv  angle  of  an  involved  problem  

Analyzes  his  data  to  take  account  of  all  factors  

7 
9 
7 

Likes  problems  

Likes  to  work  on  unusual  and  challenging  problems. .  .  . 

He  likes  dealing  with  difficult  problems  

Is  >N-illing  to  trv  to  solve  a  difficult  problem  

8 
8 
9 

Plans  

Plans  carefully  when  considering  a  problem  

6 
6 

Perseverance  

He  IS  not  easilv  distracted  Irom  his  work  

Would  keep  at  a  problem  imtd  it  was  finished  

Does  not  give  up  easily  m  working  on  problems  

8 
8 
9 

Technical  and  theoretical 
competence. 

He  surpasses  others  in  grasping  the  fundamental  con- 
cepts of  his  field  

10 
6 
9 

Stands  out  because  of  his  technical  or  theoretical 

Knows  what  he  is  talking  about  technically  or  theoret- 
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ring  to  the  other  two  work  habits — skill  in  commu- 
nications and  success  in  personal  relations — received 
as  many  as  six  plus-ratings.  Furthermore,  none  of 
the  seven  additional  work-habit  statements  included 
by  the  author  was  considered  important  for 
creativit)'. 

All  40  statements  of  creativity  and  productivity 
inventory  were  used  for  the  criterion  form,  and  tvv^o 
identical  sets  were  made — one  for  superv^isory  rat- 
ings and  one  for  self  ratings. 

2.  Personality  Characteristics 

Numerous  studies  support  the  idea  that  the  highly 
creative  scientist  differs  from  the  less  creative  one 
with  respect  to  certain  personalit}'  traits.  A  survey 
was  made  of  virtually  even,-  study  relating  to  crea- 
tivity and  personality.  A  total  of  26  different  traits 
collected  from  this  sur\-ey  formed  the  basis  for  a 
personality  questionnaire.  Both  self  and  supervisory 
ratings  \vere  taken.  An  attempt  was  made  to  express 
the  descriptive  personality  characteristics  in  a  neutral 
fashion  so  that  some  did  not  necessarily  appear 
more  desirable  than  others.  To  some  extent,  this  is 
not  completely  true  of  all  the  items,  for  the  simple 
reason  that  certain  traits  (emotional  instability,  for 
example) ,  though  socially  undesirable,  nevertheless 
characterize  the  creative  person  and  therefore  had 
to  be  included. 

3.  Products 

An  inventor)-  was  designed  to  gain  information 
about  each  scientist's  output.  Supervisors,  \vho 
served  as  raters,  were  asked  to  fill  in  a  products 
questionnaire  for  each  subordinate  they  rated.  Their 
task  was  to  describe  what  they  considered  to  be  the 
best  research  achievement  of  each  subject.  Raters 
were  also  required  to  indicate  the  quantity  and  over- 
all quality  of  each  subject's  total  production. 

4.  Biographical  Ratings 

An  item  of  the  biographical  questionnaire  was 
designed  to  provide  an  additional  rating  of  each 
subject's  creative  ability.  A  number  of  definitions 
provided  a  frame  of  reference  for  rating.  Subjects 
then  had  to  choose  statements  that  seemed  most 
accurate  for  themselves. 

The  Results 

A  PROMISING  feature  of  die  results  is  that  all 
four  crieterion  measures  correlate  significantly  with 
at  least  some  of  the  predictors,  although  it  is  ap- 


parent that  certain  criterion  scores  are  better  in  this 
respect  than  others.  Personalit)-  ratings  appear  to 
be  generally  more  effective  than  work  habits. 

There  was  definite  evidence  of  validity  for  the 
batten,-  of  predictor  tests  used  in  this  study. 

On  the  basis  of  this  study,  it  appears  that  scientists 
assess  their  own  personal  beha\  ior  and  personality 
characteristics  more  accurately  than  do  supervisors. 

The  findings  tend  to  support  the  idea  that  there 
are  at  least  quantiative,  if  not  qualitative,  per- 
sonalitv-  differences  between  high  and  low  scientists. 

The  more  creative  subjects  appear  to  have  a 
greater  ability  than  the  less  creative  subjects  for  in- 
tegrating remotely  associated  concepts,  and  they  are 
more  sensitive  to  implications  than  are  the  less 
creative  subjects. 

Age  bears  little  or  no  relationship  with  any  of 
the  predictors  or  criteria.  Evidence  suggests  that  in 
most  fields  of  science  \\-orkers  reach  a  peak  of  crea- 
tive productivity  when  they  are  30  to  40  years  old. 

Numbers  of  years  of  research  experience  is  not 
related  significantly  to  any  of  the  predictor  or 
criteria  measures. 

Although  there  was  a  lack  of  correlation  between 
intelligence  and  creativity  scores,  it  may  have  been 
due  to  the  fact  that  the  sample  was  a  fairly,  high- 
level  group  with  a  relatively  narrow  range  of 
intelligence  scores. 

Evaluation  of  Research  Findings 

One  of  the  primar>-  goals  of  this  investigation  was 
the  construction  of  effective  predictors  of  creativity, 
based  on  pre\-iously  identified,  as  well  as  newly- 
hypothesized,  cognitive  factors  of  creative  thinking. 
The  high  positive  correlations  obtained  between 
scores  on  the  predictor  tests,  and  between  predictor 
scores  and  the  criterion  scores  provide  evidence  for 
the  validity  of  the  test  batter\'  designed  to  identify 
creative  subjects.  Despite  the  positive  results 
obtained  \vith  the  batten,-  of  predictors,  certain  reser- 
vations concerning  the  tests  must  be  considered. 

The  main  drawback  is  that  the  measurement  of 
divergent  thinking  necessitates  an  element  of  sub- 
jectivity in  the  scoring  methods.  Even  where  the 
actual  scoring  procedure  is  objective,  a  subjective 
assumption  is  made  to  the  effect  that  the  score  so 
obtained  provides  a  measure  of  whatever  the  test 
is  supposed  to  measure.  For  example,  the  scoring  of 
the  ideational  fluency  tests  (Qualities,  Color,  and 
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Shape)  is  straightforward  and  objective.  Fluency  is 
measured  according  to  the  number  of  responses 
made  in  a  set  time.  However,  the  assumption  that 
the  number  of  responses  produced  in  a  fixed  time 
represents  a  true  measure  of  ideational  fluency  is 
hypothetical,  however,  much  it  appeals  to  common 
sense.  Even  more  questionable  is  the  assumption 
that  originality  can  be  gaged  by  weighting  re- 
sponses according  to  their  statistical  rarity  of  occur- 
rence in  a  population.  This  is  obviously  a  convenient 
and  easy-to-quantify  procedure,  but  it  rests  upon  an 
assumption. 

Whether  or  not  creativity  involves  a  general  fac- 
tor or  several  independent  factors,  the  strong  positive 
relationship  between  the  tests  of  the  predictor  battery 
in  this  study  has  a  practical  consequence.  It  should 
be  possible  to  select  a  few  of  the  more  promising 
tests  (according  to  their  correlations  with  the  other 
measures)  and  use  these  in  place  of  the  rather  exten- 
sive batteries  of  tests  commonly  used  for  assessing 
creative  potential. 

The  criterion  measures  of  work  habits  and  per- 
sonality characteristics  have  also  shown  promise. 
Every  predictor  correlated  positively  beyond  the  1 
percent  level  with  at  least  one  of  the  criterion  meas- 
ures. Nevertheless,  these  criteria  suffer  from  certain 
methodological  defects.  Clearly  it  would  have  been 
desirable  to  use  a  single  rater  rather  than  many,  or 
to  have  established  the  extent  of  rating  reliability 
by  gaining  a  second  rating  from  the  supervisors  and 
subjects  at  a  later  date.  Unfortunately  neither  pro- 
cedure was  possible  for  practical  reasons. 

Measurements  for  criterion  purposes  are  made 
either  on  products  or  on  person.  The  work-habits 
and  personality  ratings  refer  to  persons  rather  than 
products,  and  this  has  the  efTect  of  reducing  their 
value  as  criterion  measures.  Though  there  is  evi- 
dence to  support  the  fact  that  creativity  is  mani- 
fested in  characteristic  personality  traits  and  work 


habits,  accurate  judgments  of  creative  ability  can 
only  be  made  on  an  individual's  actual  output. 

The  finding  that  intelligence  scores  did  not  corre- 
late significantly  with  scores  on  any  of  the  predic- 
tors, and  excepting  the  self  ratings  on  personality 
characteristics,  with  none  of  the  criterion  scores, 
accords  with  similar  evidence  by  previous  workers. 

Conclusions 

An  overall  assessment  of  the  present  investigation 
should  be  made  in  terms  of  the  current  state  of  re- 
search on  creativity.  Although  a  great  deal  of  work 
has  been  done,  particularly  in  America,  research  on 
creativity  is  still  in  its  infancy.  The  developments  in 
creativity  research  over  the  past  15  years  influenced 
the  approach  adopted  in  the  present  study. 

An  attempt  was  made  to  construct  effective  pre- 
dictors of  creativity  and  a  number  of  criterion  meas- 
ures were  devised  to  provide  evidence  of  validity  for 
these  predictors.  The  results  have  been  promising. 
An  initial  challenge  lay  in  the  fact  that  many  exist- 
ing tests  of  creativity  were  found  to  be  unsatisfac- 
tory, and  the  author  is  of  the  opinion  that  his  at- 
tempts at  constructing  improved  versions  of  existing 
tests,  as  well  as  newly-devised  tests,  have  met  with 
some  success,  as  borne  out  by  the  results  of  this  in- 
vestigation. As  noted  earlier,  few  researchers  have 
included  criterion  measures  in  their  studies,  and  an 
attempt  was  made  in  the  present  investigation  to 
provide  evidence  of  validity  for  the  predictor  battery 
by  means  of  correlations  with  several  criteria. 

It  is  the  author's  hope  that  this  investigation  may 
serve  to  stimulate  interest  in  creativity  research  by 
demonstrating  the  importance  of  learning  more 
about  creativity,  and  by  demonstrating  that  the  com- 
plex and  elusive  phenomenon  of  creativity  can  be 
brought  down  to  the  "laboratory"  level  for  purposes 
of  scientific  investigation. 
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RESEARCH  OPPORTUNITIES 

In  Community  and  Human 
Resource  Development 

PAUL  J.  JEHLIK 


sociologists  are  deeply  concerned  about 
the  emerging  problems  in  community-  and  human 
resource  development.  This  concern  stems  from  a 
realization  that  t^vo  primaiy  factoids  now  charac- 
terize rural  America:  {a)  rapidly  changing  social 
conditions  that  are  forcing  rural  people,  their  com- 
munities, insututions.  and  ser\-ices  to  make  adjust- 
ments on  a  scale  heretofore  never  experienced,  and 
(b)  the  fact  that  rural  America  is  expected  to  be 
home  for  nearly  60  million  people  in  the  veiy  near 
future.  And  for  many  of  them  it  will  be  the  sole  area 
and  source  of  work,  education,  social,  and  recrea- 
tional experience. 

More  than  15  million  rural  Americans  are  mem- 
bers of  low-income  families,  representing  nearly  half 
of  the  Nation's  disadvantaged  families.  Many  of 


This  article  was  adapted  from  a  working  paper  prepared  for  discussion 
at  a  meeting  of  the  Committee  on  Agricultural  Science,  Washington,  D.C., 
Sept.  29.  1966. 


them  hve  in  dire  poverty-.  About  one-half  of  the  peo- 
ple on  farms  are  in  the  low-income  group.  As  a  result 
of  this  deficiency  in  our  rural  sector,  our  gross 
national  product  suffers  an  annual  loss  estimated  at 
S4  billion. 

Many  rural  Americans  are  disadvantaged  be- 
cause of  a  lag  in  economic,  human,  community,  and 
area  resource  development.  Increasingly  complex 
technologies  and  demands  for  improved  skills  and 
managerial  abilities  are  not  making  it  easier  for 
them  to  improve  their  well-being. 

Oddly,  the  more  socially  and  economically  for- 
tunate iTiral  families  are  also  finding  their  communi- 
ties, institutions,  facilities,  and  ser\"ices  inadequate 
to  meet  their  personal  and  group  needs  under  the 
impact  of  accelerating  social  change.  If  we  accept 
this  fact;  we  are  concluding  that  all  rural  people 
are  in  serious  need  of  whate\'er  resources  may  be 
available  to  them  as  they  seek  to  understand  and 
manage  their  environment  and  to  understand  and 
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solve  the  present  and  emerging  social  problems  con- 
fronting them.  In  recognizing  this,  we  are  also  say- 
ing that  man  is  not,  nor  need  he  be,  nor  do  we  want 
him  to  be  a  slave  of  his  environment  or  of  his 
technology. 

Why  have  the  behavioral  sciences  lagged  in  pro- 
viding scientifically  validated  knowledge  to  cope 
with  this  accelerating  social  change  and  its  attend- 
ant problems?  The  ans^ver  commonly  given  is  that 
the  behavioral  sciences  are  young.  But  this  is  only  a 
small  part  of  the  explanation.  We  need  to  look  for 
more  valid  causes. 

One  is  that  social  phenomena  are  not  only  more 
complex  but  less  stable,  as  reflected  in  the  social 
changes  taking  place.  Thus  they  are  not  as  easily 
analyzed  as  physical  or  biological  phenomena. 
Moreover,  the  technologies  of  the  physical  sciences 
are  not  adequate  by  themselves  for  analyzing  social 
phenomena. 

Another  reason  for  the  lag  is  that  every  pattern 
or  system  of  human  relations  is  reinforced  by  power- 
ful sanctions  of  persons  who  believe  they  possess 
adequate  understanding  of  these  relations  and  do 
not  need  the  aid  of  scientific  analysis. 

And  third,  every  human  personality  is  a  stationary 
phenomenon  only  momentarily — a  point  of  refer- 
ence between  memories,  conscious  or  unconscious  of 
the  past,  and  expectations  of  the  future. 

These  explanations  illustrate  some  of  the  difficul- 
ties of  the  past  and  perhaps  of  the  present.  They 
need  not  and  should  not  deter  behavioral  scientists 
from  trying  to  satisfy  the  need  for  a  maximum  ac- 
cumulation of  behavioral  science  knowledge.  Such 
reasoning  can  be  assumed  because  certain  principles, 
or  combinations  of  forces,  that  govern  human  rela- 
tions are  just  as  important  as  those  governing  the 
construction  of  a  bridge  or  breeding  plants  and 
animals.  Behavioral  scientists,  therefore,  need  to 
work  at  the  task  of  knowing  these  principles  and  of 
better  understanding  these  combinations  of  forces. 
Many  important  social  phenomena  are  too  complex 
and  too  dynamic  to  be  explained  ^vith  the  same 
degree  of  exactness  as  is  possible  with  physical  facts. 
But  the  scientific  study  of  them  will  bring  all  gain 
and  no  loss.  Behavioral  science  can  seldom  make  ac- 
curate predictions,  but  it  can  state  alternatives  be- 
tween which  public  and  private  agencies  and  their 
leaders  can  make  intelligent  choices. 

The  findings  of  behavioral  science  will  probably 


never  be  either  as  exact  or  as  influential  as  those  of, 
say,  physics  or  biology.  Furthermore,  they  will  not 
often  be  applied  by  engineers  or  other  experts,  but 
by  common  men  who  will  synthesize  and  modify 
them  by  their  common  sense  understanding  of  subtle 
local  situations  and  conditions. 

Dimensions  of  the  Terms  ^ 

Whether  we're  talking  about  economic  devel- 
opment, area  development,  human  resource  devel- 
opment— or  whatever  the  scope  might  be — the 
term,  development,  suggests  an  effort  or  a  series  of 
alternatives  toward  helping  people  rebuild  or  re- 
shape their  environment — the  social,  economic  and 
physical  conditions  and  situations  within  which  they 
live,  learn,  work,  and  play.  The  term  also  implies 
the  concept  of  interdisciplinary  problem  identifica- 
tion and  solving. 

The  point  has  frequently  been  made  that  society 
is  in  a  revolution  and  that  we  are  closer  to  its  begin- 
ning than  to  its  end.  If  this  is  true,  then  the  task 
of  developing  and  redeveloping  our  environment  is 
certainly  a  major  as  well  as  a  continuing  concern 
of  everyone.  In  community  development,  for  ex- 
ample, a  wide  range  of  interests  could  encompass 
everything  from  social  welfare  and  its  many  facets — 
including  health,  housing,  sanitation,  education, 
recreation — to  city  and  suburban  planning,  indus- 
trial and  business  promotion,  and  college  and  uni- 
versity research  and  service  to  community  programs. 

The  term,  community,  is  often  used  rather  loosely 
both  in  lay  circles  and  in  some  professional 
circles.  Usually,  it  means  a  geographic  locale  in 
which  people  share  a  sense  of  unity  and  common  in- 
terests. Thus,  a  community  may  be  a  neighborhood 
consisting  of  a  iew  families.  It  can  be  a  trade  center 
community  made  up  of  the  people  living  in  a  sizable 
town  or  urban  center  and  the  surrounding  country- 
side served  by  the  town  or  center.  Or,  it  can  be  a 
multicounty  area  or  region  in  which  people  hav^e 
one  or  more  common  interests  or  concerns  at  some 
given  time.  Such  a  dimension  emphasizes  locality. 

The  other  dimension  of  the  community  empha- 
sizes specialized  interests  whose  linkages  generally 
go  beyond  the  community — for  example,  the  rela- 
tionship of  the  individual  to  some  local  interest 


1  Adapted  from  "Development  Defined,"  by  E.  J.  Niederfrank  and 
Irwin  R.  Jahns.  Extension  Service  Review,  37:3,  March  1966. 
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group  and  that  of  the  local  interest  group  to  a  re- 
gional, State  or  national  organization.  A  farm  or- 
ganization member,  4-H  Club  member,  PTA 
member  or  a  member  of  a  ci\  ic  organization  would 
be  a  case  in  point. 

The  term,  human  resources,  encompasses  vari- 
ables such  as  attitudes,  aspirations,  health,  mental 
abilities,  leadership,  skills,  kno\vledge,  and  various 
combinations  of  them.  Development  of  both  human 
and  community  resources  is  an  interrelated  matter 
and  an  interacting  process.  It  involves  goals,  meth- 
ods, and  content  of  programs  functioning  as  inter- 
acting forces. 

Since  the  basic  goals  of  social,  economic,  and 
human  development  may  be  expected  to  be  always 
wdth  us,  community  development  will  have  to  con- 
tinue as  a  basic  social  action  process.  Thus,  com- 
munity development  is  more  than  a  program.  It  is 
more  than  a  concern  with  organizations  and  leader- 
ship. It  is  a  technique  for  stimulating  organized  self- 
help  by  the  democratic  process.  Although  we  are 
likely  to  think  of  development  as  being  valuable 
because  it  makes  more  fanii  and  nonfarm  products 
and  income  available  for  human  use,  it,  in  fact,  has 
an  additional  or  more  important  product:  It  in- 
volves people  bringing  about  a  change  in  themselves 
and  in  their  environment  so  that  they  can  more  ef- 
fectively accomplish  these  goals.  This  effort  may  be 
qualitative  or  quantitative  or  both. 

Scope  of  Current  Research 

The  program  in  community  and  human  resource 
development  currently  consists  of  an  average  of 
about  four  projects  per  State.  Most  are  concen- 
trated in  fewer  than  20  institutions.  Thus,  little  or 
no  work  is  carried  on  in  more  than  half  of  the  States. 
Just  over  one  project  per  State  is  being  carried  out 
in  the  poverty  area.  In  general,  the  projects  answer 
such  questions  as,  who,  what,  when,  where,  and 
how.  The  more  basic  question,  why,  is  yet  to  be  re- 
searched vigorously. 

Even  though  some  of  the  first  hypotheses  about 
the  process  of  community  development  were  stated 
as  early  as  1921.  the  subject  has  not  yet  been  studied 
empirically  with,  sufficient  intensity  or  depth  to  per- 
mit going  beyond  a  number  of  hypotheses  regarding 
the  process. - 

-  Edward  Lindeman,  The  Community,  Association  Press,  New  York,  1921, 
ch.  9. 


Basically,  behavioral  science  research  on  loiral 
communities  over  the  past  20  years  has  been  negligi- 
ble. Only  in  the  last  5  years  has  there  been  a  regen- 
eration of  interest  in  this  area.  Particularly  lacking 
has  been  the  wide  array  of  up-to-date  studies  needed 
as  a  foundation  for  community  and  human  re- 
source development  programs  in  such  areas  as  Ap- 
palachia,  the  Ozarks,  the  Intennountain  region,  the 
Cut-over,  the  South  and  wherever  poverty  exists  in 
any  concentrated  form  or,  for  that  matter,  for  de- 
velopment purposes  in  many  nonpoverty  areas. 

Some  idea  of  the  size  of  the  job  may  be  seen  from 
the  fact  that  about  10,000  organized  communities 
in  the  United  States  are  engaged  in  one  form  or  an- 
other of  community  improvement  and  development. 
How  many  other  communities  are  more  or  less  dor- 
mant, or  how  many  rural  people  do  not  readily 
identify  with  a  community,  or  ^vhat  potential  com- 
munity organization  and  development  exists- — these 
can  only  be  guessed.  How  m.any  public  and  private, 
formal  and  informal  programs  are  under^vay  with- 
out benefit  of  adequate  research  base  like^vise  is 
unknown.  Presumably,  the  number  is  rather  large. 
Those  who  ^^"ork  in  community  de\'elopment  would 
feel  much  more  comfortable  and  confident  if  this 
research  were  developed  to  the  point  that  it  would 
generate  highly  relevant  generalizations  and  princi- 
ples such  as,  for  example,  those  regarding  adoption 
of  improved  practices. 

Researchahle  Opportunities 

There  are  innumerable  research  opportunities  in 
the  area  of  community  and  human  resource  develop- 
ment. This  fact  we  must  acknowledge  if  we  accept 
the  premises  that  {a)  rural  people  need  to  be  better 
prepared  to  compete  successfully  in  the  labor  mar- 
ket and  ih^  that  an  improvement  in  their  environ- 
ment could  faciHtate  full  and  satisfying  emplo\Tnent 
and  living.  The  relationship  between  human  devel- 
opment and  culture  as  generated  by  communities 
and  the  society  at  large  was  ^\•ell  expressed  by 
Montague  when  he  wrote,  "As  human  beings,  we 
are  creators  of  human  beings,  and  ^\•e  shall  always 
have  the  kind  of  human  beings  among  us  that  we 
make."  ^  \Ve  "make"  human  beings  by  the  process 
of  socialization  in  which  the  individual  is  "taught" 

3  M.  F.  Ashley  Montague.  The  Direction  of  Human  Development:  Bio- 
logical and  Social  Bases.  Harper  &  Bros.,  New  York,  1955,  p.  291. 
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or  learns  how  to  behave  towards  others  and  the  "na- 
ture of  the  world"  in  which  he  lives.  The  commu- 
nity and  the  family  have  very  important  roles  in  this 
process. 

Wherever  less-than-optimum  conditions  exist — 
whether  it  be  Appalachia,  the  Ozarks,  or  an  indi- 
gent village  in  the  Midwest — then  the  question  can 
obviously  be  asked:  "What  projects  and  plans  can 
bring  this  area  closer  in  line  with  national  develop- 
ment?" 

As  a  partial  answer  to  this  question,  I  propose 
some  researchable  behavioral  science  questions  that 
have  principal,  though  not  exclusive,  relevance  to 
community  and  human  resource  development  prob- 
lems of  disadvantaged  areas.  With  slight  modifica- 
tion, these  questions  likewise  may  be  pertinent  to 
other  sectors  of  the  population.  In  listing  any  set 
of  questions,  one  needs  to  assume  that  an  area  or  a 
region  and  a  people  are  always  in  a  process  of  de- 
velopment, and  that  many  of  their  abilities  remain 
potential  for  the  future.  For  as  the  philosopher 
Heraclitus  said:  "Nothing  is;  everything  is 
becoming." 

The  following  questions  should  not  be  considered 
mutually  exclusive  nor  totally  inclusive;  nor  are 
they  arranged  in  any  order  of  priority. 

1.  Are  the  people  of  the  Appalachia  area,  for 
example,  willing  to  accept  the  consequences  of  a 
new  economy  whose  benefits  must  be  purchased  at 
the  price  of  some  significant  changes  in  an  accus- 
tomed way  of  life? 

2.  What  are  the  implications  of  the  beliefs  and 
values  of  the  people  in  the  Appalachia  area — what- 
ever they  may  be  and  in  all  their  variations — for 
those  who  are  actively  working  to  promote  social 
and  economic  change  in  the  region? 

3.  What  are  the  most  relevant  combinations  of 
personal  factors  from  among  such  characteristics 
as  age,  education,  skills,  adaptability  to  new  kinds 
of  employment,  mobility,  and  attitudes  that  either 
tend  to  generate  poverty  or  enable  individuals  and 
families  to  escape  it? 

4.  What  are  the  aspirations,  motivations,  values, 
and  social  standards  of  the  disadvantaged?  To  what 
extent  and  in  what  respects  are  they  similar  to  or 
different  from  those  of  the  more  fortunate  seg- 
ments of  the  population? 

5.  What  is  the  rate  of  change  a  family,  com- 
munity or  area  can  take  and  still  maintain  itself  as  a 


relatively  orderly  unit?  Do  the  present  rates  and 
types  of  mobility  contribute  to  family  and  societal 
goals  and  to  satisfying  adjustment  of  the  children 
and  youth  in  the  new  environment? 

6.  What  are  the  efTects  of  prolonged  poverty 
(spanning  two  or  more  generations)  on  people  and 
areas?  How  does  time  spent  in  poverty  and  in  pov- 
erty areas  relate  to  motivation,  aspirations,  ambi- 
tions, and  involvement  in  economic  and  social 
affairs? 

7.  What  is  the  relationship  of  institutional  struc- 
ture (finance,  government,  system  of  trade  and 
exchange,  labor,  family,  education,  property,  etc.,) 
to  poverty  conditions  and  individual  characteristics 
of  poverty?  Are  there  institutional  rigidities  that 
hinder  development? 

8.  What  are  some  of  the  more  dependable  meth- 
ods for  identifying  and  anticipating  poverty  com- 
munities? What  is  their  structure  and  how  do  they 
function  and  relate  to  the  larger  society?  What 
are  the  channels  of  communication  with  the  larger 
society  and  what  is  their  relative  efficiency  under 
specific  conditions? 

9.  How  can  agencies  and  organizations  best  com- 
bine forces  for  a  joint  attack  at  the  local  level  on 
the  poverty  problem?  What  degree  of  centraliza- 
tion in  planning  and  executing  programs  is  most 
desirable  in  attacking  various  kinds  of  local  needs 
and  problems?  Are  the  programs  and  services  too 
standardized? 

10.  What  are  the  most  meaningful  types  of  organi- 
zational effort  needed  for  the  development  of  trans- 
portation, roads,  schools,  health  facilities,  and 
services? 

11.  What  are  the  most  appropriate  forms  of 
investment  in  "human  capital",  and  what  are  the 
expected  returns  in  relationship  to  investment  in 
material  goods? 

12.  How  are  various  kinds  of  community  deci- 
sions made  with  respect  to  obtaining  and  providing 
needed  programs,  services  and  facilities?  How  do 
group  processes  among  people  vary  at  different 
stages  of  community  and  program  development? 
What  are  the  types  and  characteristics  of  leaders 
most  responsive  to  the  needs  and  which  at  the 
same  time  have  the  respect  and  the  confidence  of 
the  people? 

13.  What  is  the  proper  balance  of  public  and 
private  programing,  provision  of  services,  and  spend- 
ing in  relationship  to  the  needs,  capacities,  and 
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\  alues  of  different  socioeconomic  category  groups  of 
persons  and  families? 

14.  'What  are  the  characteristics  and  the  poten- 
tialities of  an  "optimum"  community?  What  are 
the  gaps  bet\veen  the  communities  as  they  exist  in 
any  given  area  and  the  "optimum"  community-? 

15.  In  relationship  to  the  "optimum"  communit\\. 
what  is  the  investment  required  for  the  development 
of  the  human  resource  factor  to  the  "optimum" 
level?  And,  how  will  this  van,-  from  area  to  area 
and  region  to  region?  How  far  will  this  investment 
go  toward  overcoming  the  loss  in  gross  national 
product  resulting  from  inadequacies  in  the  human 
resource  factor? 

16.  In  any  consideration  of  the  encouragement 
and  development  of  the  concept  of  growth  centers, 
what  is  the  probable  impact  in  terms  of  bringing 
about  social  change  and  effecting  community-  and 
hmnan  resource  development?  What  \\ill  be  the 
social  cost  in  b^-passing  population  groups  who  are 
beyond  the  reach  or  influence  of  the  growth  centers? 
What  are  the  available  criteria  for  evaluating  the 
long-time  results  of  growth  center  development? 
Will  the  growth  centers  and  their  surrounding  areas 
be  meaningful  for  organizing  various  kinds  of  pro- 
grams and  acti\*ities  and  as  places  and  areas  with 
which  people  identify? 

Although  the  foreQ^oina:  list  mis^ht  seem  undulv 
long,  it  is  correctly  indicative  of  the  paucit}-  of 
knowledge  concerning  emerging  social  problems 
generated  by  the  increasing  rapidity  of  social  change. 
All  of  these  questions  are  well  suited  for  study  at 
both  national  and  State  levels.  At  the  State  level,  the 
land-grant  universities — because  of  their  station  re- 
search experience,  the  availability  of  data  and  addi- 


tional expertise  in  the  colleges  of  arts  and  sciences 
and  through  ready-made  contacts  with  local  peo- 
ple— are  in  an  excellent  position  to  strengthen 
research  programs  dealing  with  community  and 
human  resource  dex  elopment  problems  at  the  local, 
State,  and  regional  level. 

Despite  the  fact  that  behavioral  science  is  his- 
torically later  and  numerically  smaller  than  other 
sciences,  our  research  efforts  to  date  have  paid  off 
remarkably  well.  This  payoff  cannot  ahvays  be 
measured  in  dollars  and  cents  or  even  in  numbers  of 
people  benefited.  Most  of  it  falls  in  the  categon*  of 
improved  understanding  of  behavioral  phenomena. 
Indirectly,  of  course,  this  research  has  benefited 
society  through  the  reduction  of  social  costs  that 
might  otherwise  have  occurred  as  the  result  of  in- 
adequate kno\vledge  and  poor  judgment  in  devel- 
oping programs. 

But  the  research  opportunities  facing  behaxdoral 
scientists — particularly  rural  sociologist — are  even 
more  challenging  than  any  to  which  they  have  ap- 
plied their  talents  in  the  past.  To  meet  these  chal- 
lenges will  demand  an  even  sturdier  emphasis  on 
the  "why"  answers  as  an  increasing  complement  to 
the  "how's"  and  "whats."  The  forces  at  work  in 
the  world  today  are  creating  social  imbalances  that 
have  produced  a  whole  new  complex  of  economic 
and  noneconomic  variables  and  interrelationships. 
Our  populations  are  becoming  increasingly  literate, 
exacting,  demanding,  vocal,  and  mobile.  Thus,  the 
behavioral  scientist  who  asks  "why"  must  learn  to 
understand  the  motivations  and  aspirations  of  peo- 
ple. Above  all,  he  must  learn  how  their  institutions 
and  organizations  can  be  developed  to  enhance  and 
help  fulfill  these  aspirations. 
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BEHAVIOR  STUDIES 
ON  THE  USE  OF 
AGRICULTURAL 
CHEMICALS 


A REPORT  published  by  Iowa  State  University  ^ 
presents  some  very  interesting  and  significant 
data  about  the  use  patterns,  knowledge,  and  atti- 
tudes of  Iowa  farmers  concerning  agricultural  chem- 
icals. Obviously,  the  report  will  be  most  useful  to 
those  whose  jobs  deal  with  providing  information  to 
farmers  on  how  to  use  agricultural  chemicals  safely 
and  effectively.  But,  as  the  authors  point  out,  the 
report  should  also  be  helpful  to  an  even  wider 
group — including  those  who  establish  and  enforce 
public  policies  and  those  who  conduct  educational 
programs  related  to  proper  use  of  agricultural 
chemicals. 

Because  many  of  our  readers  are  in  the  latter 
groups,  the  staff  of  Review  believes  that  a  published 
condensation  of  the  report  will  broaden  its  utility. 
Furthermore,  the  subject  matter  in  this  report  is 
closely  related  to  an  area  of  science  activity  and 
research  management  where  coordination  and  team- 
work are  prime  requisites.  Thus,  the  condensation 
fulfills  one  of  the  basic  functions  of  this  journal. 
Particularly  in  the  field  of  agricultural  chemicals, 
public  understanding  of  new  technologies  developed 
by  agricultural  science  should  be  a  matter  of  con- 


'  Behavior  Studies  Related  to  Pesticides,  Agricultural  Chemicals,  and 
Iowa  Farmers.  George  M.  Bcal,  Joe  M.  Bohlen,  and  Herbert  G.  Lingrcn. 
Sp.  Kept.  No. -49,  Iowa  State  University  of  Science  and  Technology,  Ames, 
December  1966. 


cern  to  the  administrator  and  the  bench  scientist 
alike,  as  well  as  to  teachers  and  Extension  personnel. 

Those  who  read  the  full  Iowa  report  may  be 
somewhat  surprised  to  learn  that  not  all  farmers 
know  that: 

1.  Chemical  containers  should  not  be  reused. 

2.  Empty  aerosol  cans  should  not  be  put  in  the 
trash  and  burned. 

3.  Milk  from  a  cow  treated  with  antibiotics 
for  mastitis  may  not  be  sold  until  96  hours 
after  treatment. 

4.  The  Food  and  Drug  Administration — not 
the  Department  of  Agriculture — has  the 
major  responsibility  of  enforcing  proper  use 
of  insecticides. 

Even  though  such  misinfonnation  can  be  attributed 
to  only  a  minority  of  the  farmers  in  the  survey,  the 
situation  carries  some  significance  when  one  realizes 
that  96  percent  of  the  farmers  used  one  or  more  of 
the  seven  categories  of  agricultural  chemicals. 

It  should  be  emphasized  that  the  research  in  the 
Iowa  report  touched  only  part  of  a  large  and  com- 
plicated subject.  Farmers  are  only  one  of  several 
groups  of  users  of  the  many,  widely  varying  kinds 
of  agricultural  chemicals.  Moreover,  the  research 
applied  to  only  a  random  sample  of  229  Iowa  farm- 
ers, and  therefore  the  findings  may  be  more  useful 
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to  those  interested  in  knowledge^  attitudes  and  use 
patterns  of  Iowa  farmers.  The  data  may^  however, 
provide  useful  concepts  and  insights  that  would 
apply  in  a  broad  fashion  to  behavioral  studies  on 
the  use  of  agricultural  chemicals. 

One  basic  assumption  of  the  Iowa  study  was  that 
there  is  a  need  to  understand,  predict,  and — in  some 
cases — modify  human  behavior  related  to  the  use 
of  agricultural  chemicals.  Four  variables  were  em- 
phasized: farmer  use  and  expenditure  patterns, 
kno^vledge,  attitudes,  and  sources  of  infomiation 
concerning  these  chemicals. 

Use  and  Expenditure  Patterns 

One  of  the  first  steps  toward  understanding  the 
behavior  of  farmers  as  related  to  agricultural  chemi- 
cals is  to  analyze  use  and  expenditure  patterns.  The 
existing  behavior,  as  determined  by  the  data,  will 
provide  a  context  in  which  to  interpret  the  other 
variables — knowledge,  attitudes,  and  sources  of 
information. 

As  already  stated,  the  study  revealed  a  widespread 
use  of  seven  categories  of  agricultural  chemicals 
among  the  farmers  sampled.  Livestock  insecticides 
were  the  most-used  chemicals,  followed  closely  by 
broadleaf  \veed  killers,  animal  health  products,  and 
soil  insecticides.  The  other  three  categories — brush 
killers,  grass  killers,  and  crop  insecticides — were  little 
used  compared  to  the  other  four. 

The  average  expenditures  for  all  farmers  was 
$168 — 33  percent  of  which  was  for  animal  health 
products,  30  percent  for  herbicides,  and  37  percent 
for  insecticides. 

Farmer  Knowledge 

The  range  in  the  percentages  of  correct,  incorrect 
and  don't-know  or  no-opinion  answers  varied 
widely.  Ninety  percent  of  the  farmers  answered 
correctly  4  out  of  5  items  directly  concerned  with 
safety.  But  nearly  70  percent  stated  that  the  U.S. 
Department  of  Agriculture  had  the  responsibility  to 
enforce  the  proper  use  of  insecticides  when,  actually, 
the  major  enforcement  responsibility  rests  \vith  the 
Food  and  Drug  Administration. 

They  also  believed  that  when  pests  become  resis- 
tant to  present  chemicals,  new  chemicals  have  to 
be  made  more  poisonous  to  kill  them.  This  leaves 
out  the  alternative  of  developing  a  new  chemical 
that  will  kill  the  pest,  but  actually  be  less  or  no 
more  poisonous. 


Nearly  half  the  respondents  answered  incor- 
rectly a  question  dealing  with  the  recommended 
dosage  of  2,4-D  on  corn — by  far  the  most  used 
weed  killer. 

The  highest  percentage  of  don't-know  or  no- 
opinion  answers  resulted  from  questions  about 
specific  uses  of  specific  herbicides  and  insecticides. 

Several  knowledge  questions  dealt  with  restric- 
tions placed  on  the  use  of  crops  or  produce  after 
being  treated  ^vith  agricultural  chemicals.  A  wide 
range  of  correct  answers  appeared  here  also.  For 
example,  76  percent  answered  correctly  a  question 
dealing  with  the  withdrawal  of  stilbestrol  before 
marketing.  However,  for  a  question  on  the  use  of 
amino  triazole  on  thistles  and  the  recommended  time 
period  before  livestock  should  be  allowed  on  the 
pasture,  only  30  percent  gave  correct  answers. 

Farmer  Attitudes 

It  is  difficult  and  possibly  misleading  to  combine 
the  responses  to  individual  attitude  statements  into 
statements  that  may  be  generalized  to  apply  to  the 
majority  of  farmers. 

However,  if  one  assumes  that  {a)  individual  atti- 
tudes can  be  aggregated  and  combined,  {h)  atti- 
tudes within  individuals  are  consistent,  and  {c)  if 
positive  statements  had  been  given  as  negative 
statements  instead,  the  same  conclusion  about  atti- 
tudes would  be  drawn — then  the  following  sum- 
mary statements  appear  warranted: 

A  majority  of  the  farmers  appear  to  have  these 
fa\'orable  attitudes  toward  the  role  of  agricultural 
chemicals : 

1.  The  proper  use  of  agricultural  chemicals  is 
the  best  way  to  get  rid  of  nuisance  plants 
and  to  control  pests.  Through  their  use  man 
has  managed  to  stave  ofT  disease  and  starva- 
tion in  many  parts  of  the  world. 

2.  Agricultural  chemicals  are  one  of  the  pri- 
mary factors  contributing  to  the  U.S. 
standard  of  living  and  way  of  life.  They 
are  an  essential  tool  if  the  American  farmer 
is  to  continue  to  produce  good  food  at  rea- 
sonable prices.  Food  and  meat  produced 
before  the  introduction  of  agricultural 
chemicals  did  not  have  less  foreign  contam- 
inants and  was  not  of  higher  quality. 

3.  The  use  of  agricultural  chemicals  is  a  profit- 
able input  in  the  farmer's  operation. 
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When  considering  the  possible  danger  of  agricul- 
tural chemicals  to  humans,  a  majority  of  the  farm- 
ers agreed  that: 

1 .  Agricultural  chemicals,  if  properly  used,  will 
not  be  harmful  to  humans. 

2.  Almost  all  deadly  effects  of  agricultural 
chemicals  are  due  to  improper  handling,  a 
disregard  for  safety  precautions,  or  improper 
use. 

3.  While  few,  if  any,  foods  are  entirely  free  of 
chemical  residues,  these  residues  are  well 
below  the  minimum  health  tolerances. 

4.  Agricultural  chemicals  are  not  "dangerous 
and  little  recognized  partners  of  radioactive 
fallout  in  changing  the  very  nature  of  the 
world  and  life  itself."  The  continued  or  in- 
creased use  of  agricultural  chemicals  will  not 
produce  cancer  and  leukemia  in  humans. 

In  terms  of  responsibility  for  testing,  marketing, 
education,  and  use  related  to  agricultural  chemicals 
the  following  generalizations  appear  to  apply  to  the 
attitudes  of  a  majority  of  farmers. 

1.  Agricultural  chemical  companies  are  not 
producing  and  selling  chemicals  before  they 
have  adequate  information  regarding  haz- 
ards of  handling  and  possible  consequences 
of  use.  They  are  not  negligent  in  warning 
the  public  of  potential  hazards  of  their 
products. 

2.  University  research  specialists  do  not  report 
favorable  results  simply  because  they  receive 
research  grants  and  salary  from  chemical 
companies. 

3.  Most  dealers  or  suppliers  who  sell  agricul- 
tural chemicals  to  the  farmer  do  have  ade- 
quate  information  about  proper  application, 
hazards  of  handling  and  possible  conse- 
quences of  misuse. 

4.  The  user  of  agricultural  chemicals  must  as- 
sume responsibility  for  any  consequent 
harmful  effects  to  plant,  animal,  or  human 
life. 

A  point  on  which  three-fourths  of  the  sample 
farmers  agreed  is  that  government  agencies  should 
spend  more  time  and  energy  trying  to  determine  the 
immediate  and  long-range  consequences  of  chemical 
use. 

Considering  the  possible  negative  consequences 


of  agricultural  chemicals  to  wildlife,  the  attitude 
pattern  is  not  clear.  The  following  attitudes,  not 
necessarily  inconsistent  with  each  other,  are  held  by 
the  majority  of  farmers : 

1.  The  present  use  of  agricultural  chemicals  is 
polluting  our  rivers  and  destroying  wildlife. 

2.  Agricultural  chemicals  are  not  the  main 
cause  of  water  pollution  that  kills  fish.  And 
continued  spraying  will  not  exterminate  the 
robins. 

There  is  a  high  measure  of  agreement  that  use 
of  agricultural  chemicals  is  the  best  way  to  get  rid 
of  pests.  Still,  the  majority  believe  that  good  cul- 
tural practices  are  more  effective  than  chemicals 
in  controlling  weeds.  On  the  other  hand,  most 
farmers  believe  that  introducing  natural  enemies  of 
the  insects  is  not  an  effective  control  of  these  pests. 

There  were  also  a  number  of  attitude  statements 
where  there  was  little  agreement.  The  agree  and 
disagree  response  distribution  was  within  the  range 
of  40  to  60  percent.  Among  these  response  areas 
were  the  following  attitude  statements : 

1.  The  use  of  agricultural  chemicals  upsets  the 
balance  of  nature. 

2.  There  is  great  danger  from  eating  food 
treated  with  agricultural  chemicals  because 
of  the  buildup  of  chemical  residues  in  the 
human  body. 

3.  Insecticides  used  at  recommended  rates 
build  up  in  the  soil  to  kill  life  other  than  the 
insects  they  are  supposed  to  kill. 

4.  There  has  been  a  steady  decline  in  all  wild- 
life numbers  since  the  use  of  agricultural 
chemicals  began.  And,  more  specifically, 
roadside  weed  spraying  kills  great  numbers 
of  wildlife. 

5.  Agricultural  chemicals  should  be  labeled 
"poison"  and  sold  only  by  persons  licensed 
to  do  so. 

Information  Sources 

In  order  to  know  how  to  reach  farmers  with  chemi- 
cal information,  the  respondents  were  asked 
what  information  sources  they  use  to  learn  about 
agricultural  chemicals.  Each  respondent  was  given 
a  list  of  types  of  information  sources.  This  list  in- 
cluded companies  and  dealers,  USDA-Extension, 
community  organizations,  mass  media,  personal 
sources,  and  product  containers.  The  validity  of  the 
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various  types  of  information  sources  listed  was  based 
on  past  agricultural  chemical  research  with  farmers 
and  field  testing  prior  to  the  actual  survey. 

The  most  frequently  named  source  of  informa- 
tion was  farm  magazines  and  papers — -named  by  94 
percent.  Ninety  percent  of  the  farmers  indicated 
they  obtained  information  from  the  product  con- 
tainer. Other  frequently  named  sources  of  infor- 
mation were:  other  farmers  in  the  community,  68 
percent;  local  agricultural  chemical  dealers,  61 
percent;  radio,  49  percent;  county  extension  per- 
sonnel, 48  percent;  veterinarians,  44  percent;  and 
agricultural  chemical  company  publications,  42 
percent. 

The  local  agricultural  chemical  dealer  and  farm 
magazines  and  papers  were  regarded  as  the  most 
useful  sources  in  helping  select  the  best  chemical 
to  do  the  job — each  named  by  approximately  one- 
fifth  of  the  sample. 

Almost  70  percent  stated  that  the  product  con- 
tainer was  the  most  useful  source  for  methods  and 


rates  of  application;  62  percent  said  it  was  the  most 
useful  for  safety  precautions.  The  container  was 
also  named  as  a  useful  source  regarding  hazards  and 
possible  harmful  consequences  as  a  result  of  misuse. 
Slightly  over  half  the  farmers  questioned  named 
farm  magazines  and  papers  as  the  most  useful  source 
of  information  about  new  chemicals. 

A  Final  Note 

A  T  the  beginning  of  their  report,  the  authors  stated 
that  little  valid  data  had  been  available  on  which 
to  base  discussion  and  interpretation  of  the  con- 
troversial subject  of  agricultural  chemicals.  Now, 
at  least  part  of  this  information  for  Iowa  is  avail- 
able. More  will  be  presented  in  later  reports. 

Need  for  these  data  has  been  expressed  for  some 
time.  As  chemicals  become  more  and  more  import- 
ant to  agriculture,  adapting  this  information  to 
practical  use  should  result  in  the  best  use  of  agri- 
cultural chemicals  for  top  agricultural  products. 


In  keeping  with  USD  A  policy,  research  workers  are  urged  to  exercise  constant  vigilance  in  the 
use  of  herbicides  to  assure  the  protection  of  human  health  by  avoiding  unnecessary  exposure  of 
crops,  livestock,  fish,  wildlife,  and  water  supplies. 
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CURRENT 
RESEARCH  INFORMATION 

SYSTEM 

USDA's  Newest  Development 
in  Information  Retrieval 

JAMES  TURNBULL 


BY  the  mid-1940'Sj  the  complexities  of  communi- 
cating and  coordinating  problems  were  already 
beginning  to  be  a  matter  of  concern  to  most  science 
disciplines.  The  sheer  abundance  of  recorded  knowl- 
edge and  the  gro\vth  rate  thereof  seemed  to  fore- 
shadow a  crisis  of  inundation.  The  science  com- 
munity was  rapidly  losing  its  ability  to  adequately 
and  efficiently  store,  analyze,  and  distribute  new 
knowledge  to  the  points  of  need.  In  short,  scientists 
were  in  trouble — simply  because  their  long-accus- 
tomed habits  of  sharing  knowledge  were  becoming 
hopelessly  outmoded. 

In  some  respects,  the  agricultural  disciplines  did 
not  begin  to  feel  the  effects  of  the  new  crisis  quite 
as  rapidly  as  other  disciplines  did.  A  sense  of 
autonomy  within  each  specialized  field  fostered  an 
adequate  network  for  exchanging  information 
among  research  workers.  Actually,  it  was  possible 
for  a  researcher  to  know  most  or  even  all  of  the 
people  in  the  U.S.  Department  of  Agriculture  and 
in  the  State  experiment  stations  who  were  working 
on  a  specific  range  of  problems.  (To  a  certain  ex- 
tent, this  is  still  true  today. )  But  as  specialization  in- 
creased and  as  the  interdisciplinary  approach 
became  more  and  more  pronounced,  researchers 
discovered  that  their  established  channels  of  infor- 
mation exchange  could  not  provide  them  with  all 
the  peripheral  knowledge  they  needed  to  know. 

Compounding  the  problem  of  keeping  fully  aware 
of  new  and  related  work  is  the  delay  which  is  fre- 
quently encountered  in  publishing  research  results. 
Some  professional  journals  require  6  months  to  2 
years  to  publish  papers  submitted  to  them.  Add  to 


this  the  2  to  5  years  normally  required  from  initia- 
tion of  a  research  project  to  preparing  the  report, 
and  the  magnitude  of  the  gap  in  the  flow  of  infor- 
mation is  quite  evident.  At  present  it  must  be  filled 
largely  by  personal  contact  and  correspondence.  As 
research  programs  have  proliferated  and  the  tempo 
of  our  needs  has  increased,  there  has  been  mounting 
concern  about  ways  of  improving  the  transfer  of 
information  about  on-going  research. 

A  number  of  years  ago,  an  attempt  was  made  to 
solve  the  problem  of  keeping  everyone  informed  as 
to  what  research  is  being  done,  where  it  is  being 
done,  and  by  whom.  Each  experiment  station  di- 
rector and  each  major  field  station  of  the  Depart- 
ment was  furnished  with  a  complete  set  of  card 
abstracts  covering  the  research  underway  through- 
out the  countn,-.  These  sets  include  an  abstract  of 
ever)'  research  project  being  conducted  either  by  the 
State  stations  or  by  USDA. 

This  system,  however,  has  had  only  limited  suc- 
cess. The  sets  were  cumbersome,  difficult  to  use  and 
maintain,  not  always  fully  informative,  and  not  as 
readily  available  as  they  should  have  been.  They 
contained  no  information  on  funds  or  manpower 
allocations.  This  lack  of  management-type  informa- 
tion was  a  particularly  serious  shortcoming. 

Need  for  a  Better  System 

A.S  the  Department  began  to  feel  the  pressure  of 
increasing  demands  from  Congress,  from  industry, 
and  from  within  Government  for  better  and  more 
complete  information  on  the  combined  State-USDA 
research  program,  administrators  realized  that  a 
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more  effective  system  needed  to  be  established.  The 
first  step  was  the  estabhshment  of  a  project  system 
task  force  in  July  1964  by  Dr.  Nyle  C.  Brady — then 
Director  of  Science  and  Education.  This  group 
recommended  that  research  coordination  and  com- 
munications in  USDA  could  benefit  by  introducing 
electronic  data  processing.  Preparations  for  the  in- 
troduction of  automation  called  for  unification  of 
policies  and  processes  of  the  research  programs  of 
the  Department  and  the  States  (where  possible) 
into  a  single  overall  systems  framework  with  inte- 
grated procedures  for  long-range  planning,  annual 
planning,  and  research  reporting.  The  present  effort 
to  develop  an  effective  information  system  is  really 
the  culmination  of  the  efforts  of  the  1964  task  force. 

The  long-range  study  ^  has  since  provided  a  more 
specific  look  at  the  various  categories  of  research. 
It,  together  with  its  related  inventory  of  research, 
was  designed,  however,  as  a  one-time  approach. 
Day-to-day  management  requires  a  continual  up- 
dating of  the  inventory.  In  addition,  administrators 
are  frequently  faced  with  the  problem  of  identifying 
costs  and  manpower  allocated  to  research  on  sub- 
jects that  are  really  subdivisions  of  the  long-range 
study  categories,  and  which  are  not  identified  in  the 
study  itself. 

Establishment  of  CRIS 

The  Current  Research  Information  System — now 
widely  known  as  CRIS — was  officially  established 
in  April,  1966.  CRIS  is  an  automated  information 
storage  and  retrieval  system  designed  to  do  two 
things : 

1.  Improve  communications  among  scientists 
with  regard  to  research  which  is  presently 
underway. 

2.  Provide  more  effective  management  infor- 
mation on  the  total  research  programs  of 
the  State  stations  and  the  U.S.  Department 
of  Agriculture. 

CRIS  has  been  planned  in  three  phases.  Phase 
I,  which  is  now  complete,  was  a  survey  of  needs 
and  a  preliminary  systems  design  study.  Phase  II, 
the  contract  for  which  has  just  been  awarded,  is 
the  implementation  of  the  system.  It  is  scheduled 


^  "A  National  Program  of  Research  for  Agriculture,"  report  of  a  study 
sponsored  by  the  National  Association  of  State  Universities  and  Land- 
Grant  Colleges  and  the  U.S.  Department  of  Agriculture,  October  1964. 


for  completion  in  12  months.  It  will  include  the 
development  of  forms,  development  of  machine 
programs  and  software,  collection  and  insertion  of 
project  data  into  the  system,  and  testing  and  de- 
bugging of  the  systems  operation.  Phase  III,  also 
scheduled  for  12  months,  originally  called  for  con- 
tract operation  of  the  system,  including  training 
of  USDA  personnel  in  operating  procedures  and 
eventual  direct  operation  by  USDA.  We  are  pres- 
ently reviewing  the  need  for  phase  III,  and  USDA 
staff  may  take  over  full  operation  at  the  end  of 
phase  II. 

Scope  of  CRIS 

The  system,  as  it  is  currently  being  implemented, 
provides  for  management  and  scientific  information 
to  be  stored  on  magnetic  tape.  An  inquiries  subsys- 
tem involving  an  inverted  file  of  project  identifica- 
tions on  random  access  disk  storage  will  permit 
direct  referral  to  the  projects  containing  the  desired 
information. 

Management  information  will  include :  ( 1 )  the 
amount  of  money  allocated  to  each  project  from 
each  source  of  funds,  (2)  manpower  allocations  by 
types  of  manpower — scientists,  professional  support, 
and  subprofessional  support,  and  (3)  the  title  of 
the  project,  the  name  of  the  project  leader,  and 
the  institution  or  USDA  agency  conducting  the 
work  and  the  identity  of  any  cooperators. 

Scientific  information  will  include  a  brief  descrip- 
tion of  the  project  objectives,  plan  of  work,  progress, 
and  a  list  of  publications  resulting  from  the  research. 

The  inquiries  subsystem  will  contain  keywords 
which  describe  each  project — as  many  as  10  or  even 
15  keywords  per  project.  It  will  also  contain  classi- 
fication data  for  each  project  which  will  permit 
identification  by  activity,  by  commodity  or  resource, 
or  by  field  of  science.  These  classifications  are  the 
same  as  those  used  in  the  long-range  study  and 
provided  by  the  stations  on  CSRS  Form  141  and 
by  the  USDA  agencies  on  Form  T-2. 

This  scope  of  information  gathering  will  not  be  as 
overwhelming  a  chore  as  one  might  suppose.  Infor- 
mation presently  being  provided  by  State  stations 
through  the  project  outline  and  Form  20,  the  an- 
nual program  submission,  the  annual  financial 
report,  and  the  annual  progress  report  will  provide 
nearly  all  the  basic  information  needed  for  the  sys- 
tem. Changes  in  timing  or  format  and  some  con- 
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solidation  of  present  ref>oiting  procedures  will  prob- 
ably be  required,  but  \N-e  do  not  expect  material 
changes  in  present  fiscal  or  scientific  record  keeping 
procedures  at  the  State  stations.  The  indi\-idual 
experiment  station  project  will  continue  to  be  the 
principal  reporting  unit  for  the  State  stations  :  and 
will  be  the  basic  financial,  management,  and  scien- 
tific information  building  block  of  the  State  portion 
of  the  system. 

Similarly,  in  the  USDA  agencies,  it  is  expected 
that  most  existing  line  projects  ^\■ill  com  ert  readily 
into  the  work  units  %vhich  are  the  basis  of  the  USDA 
segment  of  the  s)-stem.  The  principal  difference  be- 
tween the  present  line  project  and  the  new  work 
unit  is  that  the  work  unit  wtM  reflect  work  on  a 
specific  identifiable  problem  at  a  single  location. 
Line  projects,  in  many  instances,  have  covered  re- 
search at  se\-eral  locations. 

CRIS  is  being  designed  to  utilize  as  much  as  pos- 
sible of  existing  report  procedures  and  to  adapt  them 
to  the  latest  developments  in  automatic  data  proc- 
essing equipment,  to  pro\-ide  better  analysis  and 
dissemination  of  information.  The  Depaitment  is 
%\'orking  hard  to  simplify  existing  procedures  and 
to  prevent  CRIS  from  merely  adding  one  more 
layer  to  an  already  onerous  reporting  s\*stem. 

Present  plans  are  to  design,  implement  and  oper- 
ate the  CRIS  program  \vith  funds  already  available. 
The  Cooperative  State  Research  Senice.  together 
with  other  research  agencies  of  the  Deparmient. 
\sill  contribute  to  these  costs.  Xo  charges  are  ex- 
pected to  be  made  for  routine  use  of  the  system. 
Charges  may  be  necessan,-,  ho\vever.  for  special, 
complex,  and  expensive  searches  and  analysis. 

Mode  of  Operation 

The  Current  Research  Information  System  will 
ser\-e  two  groups — research  scientists  and  research 
administrators. 

A  scientist.  \Nishing  to  know  about  related  work 
in  his  own  field  of  interest,  will  be  able  to  quer\" 
CRIS  and  receive  a  listing  of  specific  projects  that 
fit  his  inquiry-.  The  listing  will  include  who  is  doing 
the  work,  where  it  is  being  done,  the  nature  of  the 
work,  statements  of  progress,  and  citations  to  pub- 
lications resulting  from  the  research.  Inquiries  will 
need  to  be  carefully  prepared  to  identify  the  specific 
area  of  interest. 

Obviously,  such  a  brief  summary  will  not  provide 


all  the  scientific  information  a  researcher  might 
want.  It  \s"ill,  however,  give  him  a  lead  as  to  the 
particular  indixiduals  %\-ith  whom  he  should  cor- 
respond if  he  finds  some  particularly  intriguing  re- 
search about  %\hich  he  desires  more  information. 

From  the  management  standpoint,  administra- 
tors in  ^Vashington  on  manv  occasions  have  needed 
information  on  research  programs  and  simply  have 
not  had  it  readily  available  or  not  available  in  the 
proper  form.  Mostiy  their  requests  have  been  for 
reasonably  accurate  estimates  of  dollars  or  man- 
years  being  spent  on  particular  lines  of  research  at 
particular  locations  or  on  specific  commodities. 
Many  times  \s"e  ha\  e  telephoned  or  written  several 
or  all  stations  to  obtain  the  needed  information. 

The  ability  of  CRIS  to  aggregate  information  in 
a  %side  variet)"  of  \vays  should  provide  the  answers 
needed  to  meet  recurrent  report  requirements  and 
many  special  report  requirements.  We  beHeve  that 
this  capacity-  will  be  most  helpful  in  reducing  the 
burden  of  requests  for  special  information  from  the 
State  stations. 

An  agricultural  research  information  sx-stem  must 
be  closely  associated  \sith  other  research  informa- 
tion systems  and  with  the  published  literature.  It  is 
important,  therefore,  that  CRIS  be  \-iewed  in  the 
context  of  the  total  information  storage  and  re- 
trieval problem  %s-hich  faces  the  entire  research  and 
development  community-.  CRIS  is  the  USDA-SAES 
approach  to  meeting  management  and  scientific  in- 
formation needs  in  the  agricultural  research  sector. 
It  must  be  compatible  with  other  efforts  in  Govern- 
ment to  identify  and  aggregate  total  research 
progi^ams. 

\Vith  the  wide  diffusion  of  effort  among  federal 
agencies,  there  is  at  present  no  satisfacton,-  way  of 
obtaining  a  picture  of  the  total  Research  and  De- 
velopment program  or  of  effectively  coordinating  it. 

A  first  step  in  developing  a  Government-wide  in- 
formation s\-stem  has  recently  been  taken  by  the 
Federal  Council  for  Science  and  Technology-.  A 
task  force  of  the  Federal  Council  has  recommended 
the  establishment  of  a  national  infonnation  storage 
and  retrieval  ss-stem  to  cover  all  federally-supported 
research.  \'arious  agencies  of  the  Federal  Govern- 
ment are  now  exploring  \\  ays  to  determine  the  feas- 
ibilitv  of  such  a  s)-stem.  In  the  development  of  CRIS 
we  have  been  ver\'  much  aware  of  this  possible  na- 
tional s\-stem,  and  are  doing  all  possible  to  make 
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certain  that  we  will  be  compatible  with  such  a 
system. 

Coordination  of  Effort 

Throughout  the  development  of  CRIS,  the 
Department  has  worked  closely  with  the  Science 
Information  Exchange  (SIE) .  At  present  SIE  is  the 
nearest  thing  the  United  States  has  to  a  Govern- 
ment-wide research  information  exchange.  Presum- 
ably it  will  have  a  role  in  any  national  system  which 
may  develop.  SIE  has  some  100,000  projects  in  its 
files.  These  come  mostly  from  Government  research 
agencies,  about  125  research  foundations,  and  many 
State  agencies.  All  of  the  USDA  and  State  agri- 
cultural experiment  station  research  on  which  we 
have  received  Form  20's  is  included  in  the  SIE  sys- 
tem. The  U.S.  Department  of  Agriculture  will  con- 
tinue to  work  closely  with  SIE  in  exchanging  in- 
formation. We  will  provide  SIE  with  information 
on  the  research  supported  by  the  Department  and 
the  State  stations,  and  we  will  receive  from  SIE 
information  on  related  work  being  supported  by 
other  agencies  and  foundations.  In  general,  SIE 
does  not  obtain  as  much  information  on  each  proj- 
ect as  will  CRIS.  Therefore,  the  information  avail- 
able from  SIE  on  related  research  is  likely  to  be 
less  complete  than  that  available  in  the  CRIS 
system. 

The  Committee  on  Scientific  and  Technical  In- 
formation (COS ATI)  also  is  concerned  with  im- 
proving the  flow  of  information  in  the  scientific  and 
technical  area  and  has  task  forces  working  on : 

1.  Developing  compatible  reporting  systems. 

2.  Techniques  and  systems  for  information 
storage  and  retrieval. 

3.  Management  of  information  activities. 

4.  Formats  for  presenting  information. 

5.  International  information  exchange. 

6.  Other  aspects  of  improved  communication. 

At  the  executive  department  level,  the  Depart- 
ment of  Defense  and  the  National  Aeronautics  and 
Space  Agency  have  agreed  on  similar  report  forms 
containing  26  common  data  elements  for  reporting 
on-going  research.  Common  data  elements  are  en- 
tered into  computerized  information  systems  and 
can  be  freely  transferred  between  these  two  agencies 
as  they  keep  each  other  informed  about  their  re- 
search activities. 


The  Defense  Documentation  Center  and  the 
Clearinghouse  for  Federal  Scientific  and  Technical 
Information  of  the  Department  of  Commerce,  both 
of  which  have  been  organized  within  the  past  few 
years,  provide  copies  of  published  scientific  material. 

A  more  specialized  information  system  in  the 
medical  area  is  MEDLARS — the  Medical  Litera- 
ture Analysis  and  Retrieval  System  which  is  a  part 
of  the  National  Institutes  of  Health. 

And  finally,  the  National  Agricultural  Library 
has  awarded  a  contract  for  the  development  of  an 
improved  and  automated  system  for  retrieval  of 
published  information.  CRIS  will  be  fully  compati- 
ble with  the  National  Agricultural  Library.  We 
plan,  for  example,  to  use  the  vocabulary  which  is 
being  developed  by  NAL  and  are  working  with  it  to 
include  terms  we  will  need.  In  addition,  we  plan  to 
use  uniform  search  techniques  and  we  fully  antici- 
pate sharing  the  same  data  processing  equipment. 
We  envisage  a  request  coming  in  from  a  scientist 
which  will  be  answered  by  a  printout  of  relevant 
research  projects  from  CRIS  and  relevant  publica- 
tions provided  by  a  joint  search  routine  of  CRIS 
and  the  National  Agricultural  Library. 

This  many-pronged  effort  -  to  improve  informa- 
tion flow  and  retrieval  in  the  research  and  develop- 
ment area  is  an  indication  of  the  seriousness  with 
which  the  problem  is  viewed.  In  CRIS  we  are  try- 
ing to  profit  from  the  experiences  of  the  existing 
programs  and  are  designing  our  system  to  meet  as 
many  needs  as  we  can  foresee. 

The  Department  of  Agriculture  is  hopeful  too 
that,  as  the  State  stations  develop  information  re- 
trieval systems  for  their  own  internal  use,  direct 
tape  transfer  of  data  can  be  arranged  between  CRIS 
and  the  State  systems  so  that  we  can  effectively  com- 
plement each  other.  Presumably,  when  CRIS  is 
operational,  scientists  will  find  many  uses  for  the 
information  that  the  system  will  be  able  to  provide. 
The  improved  availability  of  information  to  both 
scientist  and  administrator — at  all  levels — should 
more  than  repay  the  investment  in  time  and  effort 
required  in  providing  the  basic  project  information 
for  the  CRIS  program. 


-See  also:  "Communicating  and  Coordinating  Agricultural  Research:  A 
Review  of  Federal  Facilities,"  Agricultural  Science  Review,  vol.  3,  No.  3, 
1965,  pp.  1-17. 
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A  quarterly  revieic  of  the 
international  biological  program 

Project  Telma 

An  international  technical  meeting  on  the  conser- 
vation of  peatlands  in  northern  regions,  held  at 
Shrewsbury,  England  and  Bangor,  A  Vales  in  June 
1967,  marked  the  initiation  of  Project  Telma  as  a 
segment  of  IBP's  subject-matter  section,  Conserva- 
tion of  Terrestrial  Communities. 

Sponsored  by  IBP,  UNESCO,  and  the  Interna- 
tional Union  for  Conser\-ation  of  Nature  and 
Natural  Resources,  the  meeting  recognized  that 
peatlands  are  a  vital  component  of  the  biosphere 
and  noted  that: 

Peatlands  are  being  utilized  for  an  increasing 
range  of  purposes. 

Peat  extraction  and  reclamation  of  peatlands 
for  agriculture  and  forestry-  are  accelerating 
rapidly  in  some  regions  and  are  anticipated  in 
others. 

Large-scale  drainage  and  other  hydroengi- 
neering  projects  are  an  increasing  threat  to  the 
hydrological  regime  within  peatlands. 

Increased  mineral  cycling  is  affecting  the 
biotic  systems  of  peatlands,  because  of  modern 
fertilizing  methods,  eutrophication  of  ground 
water,  and  deposits  of  pollutants  from  the 
atmosphere. 

In  view  of  these  threats  to  the  continued  existence 
of  world  peatland  types,  the  meeting  resolved  that 
a  review  of  the  pattern  and  rate  of  progress  of  peat- 
land  utilization  should  be  undertaken  forthwith,  and 
recommended  that  a  world  plan  for  the  conserva- 


tion of  peatland  types  should  be  prepared  and  rec- 
ommendations made  to  governments  for  its 
adoption. 

Project  Telma  will  be  concerned  with  any  part 
of  the  earth  that  is  covered  with  peat  and  the  flora 
and  fauna  it  supports — that  is,  peatforming  eco- 
systems and  ecosystems  that  have  developed  on  peat 
deposits.  Although  Project  Telma  will  be  concerned 
with  the  entire  ^vorld,  initially  it  will  cover  those 
countries  situated  wholly  or  partly  north  of  the 
northern  subtropical  arid  zone. 

The  main  objectives  of  Project  Tehna  are:  (a) 
preparation  of  a  world  list  of  peatland  sites  which 
are  of  international  importance  to  science  (Telma 
1 ) ,  and  ( b )  encouragement  of  communication  and 
collaboration  among  research  scientists  investigating 
peatlands,  particularly  in  connection  with  produc- 
tivity' and  bioenergetic  studies  (Telma  2) . 

The  principal  function  of  the  meeting  was  to 
prepare  for  the  implementation  of  Telma  1.  Con- 
vener Dr.  Tom  Pritchard  (Nature  Conser\'ancy, 
Bangor,  Wales)  was  urged  to  organize  immediately 
a  crash  program  for  the  preparation  of  a  preliminary 
handbook  to  include  annotated  lists  and  maps  of 
peatlands  of  international  significance. 

Peatland  types  will  first  be  classified  on  a  national 
basis  to  obtain  an  indication  of  the  range  and  extent 
of  the  types  in  each  countr}-.  Then  a  short  list  will 
be  prepared  of  sites  of  international  significance  as 
a  basis  for  an  international  policy  on  peatland 
conservation. 

The  meeting  recommended  that  the  handbook 
should  be  readily  understood  by  nonbiologists,  and 
aimed  at  providing  information  for  those  concerned 
with  policy  and  administration  at  government  level. 
It  was  also  recommended  that  the  handbook  ex- 
plain clearly  and  simply  why  the  conservation  of 
peatlands — including  some  of  those  affected  by 
human  influences — is  necessar)-,  and  that  its  recom- 
mendations are  to  be  based  on  present  scientific 
knowledge. 

In  order  to  prepare  the  handbook  to  the  highest 
possible  standard  of  accuracy,  it  was  agreed  that  a 
questionnaire  should  be  prepared  and  distributed 
for  the  use  of  specialists  in  all  countries  situated 
wholly  or  partly  north  of  the  northern  subtropical 
arid  zone,  as  a  basis  for  providing  information  and 
assessment  for  the  Convener  and  others  responsible 
for  compiling  the  handbook.  An  outline  scheme — 


34 


Agricultural  Science  Review 


prepared  by  Professor  Hugo  Sjors  (Sweden)  and 
Dr.  D.  J.  Bellamy  (United  Kingdom)  in  consulta- 
tion with  Professor  Radforth  (Canada) — was 
agreed  upon. 

It  was  agreed  that  the  1968  Telma  technical 
meeting  should  be  primarily  concerned  with  re- 
search on  peatlands.  It  was  noted,  however,  that  the 
implications — from  the  conservation  standpoint — 
of  conducting  large-scale  productivity  studies  on 
peatland  sites  of  scientific  importance  should  be 
carefully  considered.  If  such  large-scale  studies  are 
undertaken,  it  will  be  essential  to  set  aside  areas  for 
the  work  in  addition  to  those  that  should  be  con- 
sen-ed  for  otlier  purposes. 

The  meeting  agreed  that  a  firmly  established 
organizational  structure  for  Project  Telma  was  es- 
sential, and  the  Convener  \vas  urged  to  seek  the  ap- 
pointment of  a  national  Telma  representative  in 
each  countr\'  situated  wholly  or  partly  north  of  the 
northern  subtropical  arid  zone. 

The  meeting  expressed  great  concern  about  the 
current  threat  to  the  Florida  Everglades — the  only 
major  area  of  this  kind  in  existence.  It  stressed  that 
this  area  is  of  the  greatest  importance  to  world 
science  and  that  much  of  it  should  be  allowed  to 
remain  in  an  undisturbed  state. 

Eutrophication  Symposium 

The  International  Symposium  on  Eutrophication, 
held  at  the  University  of  Wisconsin  in  June  1967, 
undoubtedlv  contributed  to  the  ^vorld  knowledge 
and  understanding  of  the  problem. 

Symposium  participants  concluded  it  is  now  of 
greatest  urgency  to  prevent  further  damage  to  water 
resources  and  to  take  corrective  steps.  Preventive 
and  corrective  measures  suggested  include  remov- 
ing nutrients  from  municipal,  industrial,  and  agri- 
cultural wastes,  controlling  algae  and  aquatic  plants 
with  chemical  and  mechanical  removal  methods, 
and  establishing  shoreland  corridor  regulations  to 
protect  lakes  from  further  damage. 

The  following  recommendations  to  alleviate  the 
worldwide  problems  caused  by  eutrophication  were 
drafted  at  the  symposium: 


Eutrophication  is  the  excessive  fertilization  of  waters  with  nutrients, 
notably  nitrogen  and  phosphorus,  which  ultimately  result  in  the  degreda- 
tion  of  the  material  beauty  and  usefulness  of  the  waters.  The  process  is 
caused  by  natural  as  well  as  manmade  causes. 


1.  An  effective,  continuing  information  program 
should  be  implemented  as  soon  as  possible  to  inform 
the  public  about  cultural  eutrophication  and  the 
urgency  for  prevention  and  cure. 

2.  Major  studies  of  eutrophication,  and  of  pos- 
sible steps  to  arrest  and  reverse  the  process,  should 
be  supported  by  Federal,  State,  local,  and  private 
agencies.  Large-scale  demonstration  projects  should 
be  undertaken  to  determine  the  effectiveness  of 
\  arious  approaches  to  the  problem,  and  demonstra- 
tion projects  already  in  existence  should  be  looked 
upon  as  models  to  evaluate  their  effectiveness.  Addi- 
tional research  on  a  multidisciplinar\'  basis  should 
be  undertaken  to  understand  the  mechanisms,  proc- 
esses, and  consequences  of  eutrophication. 

IBP  in  Israel 

Of  the  many  fine  IBP  projects  being  conducted  in 
Israel,  the  one  on  energy  metabolism  of  mammals 
exposed  to  heat  is  typical  of  the  kinds  of  projects 
that  bring  benefits  through  international  coopera- 
tion. This  one  is  being  conducted  by  the  Depart- 
ment of  Environmental  Physiolog}-,  Xegev  Institute 
for  Arid  Zone  Research,  Beersheba,  Israel.  Dr.  Y. 
Cassuto  is  in  charge. 

Pre\-ious  studies  have  shown  that  mammals  adapt 
to  high  ambient  temperatures  by  decreasing  pro- 
duction of  body  heat.  For  this  process  two  mecha- 
nisms have  been  postulated:  (1)  decrease  in  total 
mass  of  heat-producing  organs  (liver,  kidney,  heart, 
etc.)  and  (2)  decrease  in  activity  of  oxidative 
enz\Tnes  in  some  of  these  organs.  Changes  on  heat 
exposure  are  essentially  opposite  to  those  recorded 
on  cold  exposure,  indicating  a  cellular  regulatory 
mechanism  controlling  production  of  energy  and 
heat. 

Recent  investigations  at  the  Negev  Institute  have 
demonstrated  the  dynamics  of  the  development  of 
adaptational  changes  with  the  duration  of  heat  ex- 
posure. A  ne\\-  oligomycin-Hke  control  site  of  the 
mitochondrial  respiration  was  found  which  begins 
to  operate  only  after  2  weeks  of  heat  exposure. 

Related  aspects  of  this  research  are  being  studied. 
A  preliminan'  investigation  has  shown  that  the  gly- 
coKtic  system  is  also  affected  by  heat  exposure. 
Exact  controlling  sites  will  be  investigated  in  the 
near  future. 
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